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SEQUENCE LISTING 

<110> Guarente, Leonard P. 

Austriaco Jr. , Nicanor 
Claus, James J. 
Cole, Francesca 
Kennedy, Brian 



<12 0> GENES DETERMINING CELLULAR SENESCENCE IN 
YEAST 

<130> 0050.1491-005 

<150> US 08/396,001 
<151> 1995-02-28 

<150> PCT/US94/09351 
<151> 1994-08-15 

<150> US 08/107,408 
<151> 1993-08-16 

<150> US 09/323,433 
<151> 1999-06-01 

<160> 48 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 1946 
<212> DNA 

<213> Saccharomyces cerevisiae 

<220> 
<221> CDS 

<222> (322) . . . (1671) 
<223> UTH1 

<400> 1 

tgaaaaagtg gaactagacc ccacgtcagc gggcctaggc ccttcaatgt gttagaatac 6 0 
acagcgtgcc tagttcctgg tgcctggatc tcgaggccgc ggcactggaa aagccctttc 12 0 
ttttccagat cgggaaacct aatgagtcca taaaaagaaa tgtagaggtg gtgttgacgt 18 0 
tttgccgctt ttgggcaagt aggtctttct gcacggcccg gcccgggtcg tgcggaaaaa 24 0 
gaaaaaagca gacaaaacaa aatttttcct ttttttcgcc tttgtttctc ctgattcggg 300 
tatataagtg aataccatct a atg tgt ttc ctt etc gag acc teg gcg tct 351 

Met Cys Phe Leu Leu Glu Thr Ser Ala Ser 
15 10 

ccc aga tea aag etc age aaa gat ttt aaa ccg caa ttt acg etc ctt 399 
Pro Arg Ser Lys Leu Ser Lys Asp Phe Lys Pro Gin Phe Thr Leu Leu 
15 20 25 



tea teg gta act aag aag aaa aaa aaa aaa gta cga cca cac aat ttc 44 7 
Ser Ser Val Thr Lys Lys Lys Lys Lys Lys Val Arg Pro His Asn Phe 
30 35 40 
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cag tgt att 
Gin Cys lie 

45 

ttt tta ttt 
Phe Leu Phe 
60 

tta ccc tec 
Leu Pro Ser 
75 

eta tta get 
Leu Leu Ala 



cac cat agt 
His His Ser 



gtt act cag 
Val Thr Gin 
125 

acc acc get 
Thr Thr Ala 
140 

get gec acc 
Ala Ala Thr 
155 

gee gec gee 
Ala Ala Ala 



tec tct gtt 
Ser Ser Val 



gat ttc cca 
Asp Phe Pro 
205 

ggc ggc tgg 
Gly Gly Trp 
220 

tgt caa gac 
Cys Gin Asp 
235 

aag acc caa 
Lys Thr Gin 



ggt tta tac 
Gly Leu Tyr 



cat tec tta 
His Ser Leu 



gaa tat aac 
Glu Tyr Asn 



ctt aat ttt 
Leu Asn Phe 
80 

tta tea gee 
Leu Ser Ala 
95 

gac aac cac 
Asp Asn His 
110 

tac gtc aac 
Tyr Val Asn 



acc teg gcg 
Thr Ser Ala 



act act ttg 
Thr Thr Leu 
160 

tct tct tec 
Ser Ser Ser 
175 

ggt tct gga 
Gly Ser Gly 
190 

tec gga caa 
Ser Gly Gin 



get tec ate 
Ala Ser lie 



gga tac tac 
Gly Tyr Tyr 
240 

tgg cct tct 
Trp Pro Ser 
255 

tgt aag aac 
Cys Lys Asn 
270 



aac ttc gtt 
Asn Phe Val 
50 

caa eta eta 
Gin Leu Leu 
65 

tea aga aat 
Ser Arg Asn 



tec acc gee 
Ser Thr Ala 



cac cac aac 
His His Asn 
115 

gca gac ggc 
Ala Asp Gly 
130 

get get gat 
Ala Ala Asp 
145 

tec teg act 
Ser Ser Thr 



tec tct tec 
Ser Ser Ser 



gat ttt gaa 
Asp Phe Glu 
195 

ggt get gtc 

Gly Ala Val 
210 

atg gac atg 
Met Asp Met 
225 

tgt tct tac 
Cys Ser Tyr 



gaa caa cct 
Glu Gin Pro 



ggt aaa tta 
Gly Lys Leu 
275 



tat ttt tta 
Tyr Phe Leu 



gtc ctt cct 
Val Leu Pro 
70 

tec agt atg 
Ser Ser Met 
85 

gtc ttg gec 
Val Leu Ala 
100 

gac aag cgt 
Asp Lys Arg 



get gtt gtt 
Ala Val Val 



gga aag gtc 
Gly Lys Val 
150 

gee gee gee 
Ala Ala Ala 
165 

tct tec tec 
Ser Ser Ser 
180 

gat ggt acc 
Asp Gly Thr 



tec ttg gac 
Ser Leu Asp 



aac ggt aac 
Asn Gly Asn 
230 

get tgt tct 
Ala Cys Ser 
245 

tec gat ggt 
Ser Asp Gly 
260 

tac cgt tec 
Tyr Arg Ser 



ttc att cat 
Phe lie His 

55 

tta aac aaa 
Leu Asn Lys 



aaa tta tec 
Lys Leu Ser 



get cca get 
Ala Pro Ala 
105 

gec gtt gtc 
Ala Val Val 
120 

att cca get 
lie Pro Ala 
135 

gag tct gtt 
Glu Ser Val 



get act acc 
Ala Thr Thr 



tct tec tct 
Ser Ser Ser 

185 

att tec tgt 
lie Ser Cys 
200 

tgg tta ggt 
Trp Leu Gly 
215 

acc gee acc 
Thr Ala Thr 



cca ggt tac 
Pro Gly Tyr 



aga tec gtt 
Arg Ser Val 
265 

aac acc gac 
Asn Thr Asp 
280 



tea 495 
Ser 



aat 543 
Asn 



get 591 
Ala 
90 

gtc 639 
Val 



acc 687 
Thr 



gee 735 
Ala 



get 783 
Ala 



tct 831 

Ser 

170 

tct 879 
Ser 



tct 927 
Ser 



eta 975 
Leu 



tct 1023 
Ser 



get 1071 

Ala 

250 

ggt 1119 
Gly 



act 1167 
Thr 
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aac agt ttg tgt gta gaa ggt caa ggc tct get caa get gtt aac aag 
Asn Ser Leu Cys Val Glu Gly Gin Gly Ser Ala Gin Ala Val Asn Lys 
285 290 295 



1215 



gtc tec ggc tec att get ate tgt ggt ace gat tat cca ggt tct gaa 
Val Ser Gly Ser lie Ala lie Cys Gly Thr Asp Tyr Pro Gly Ser Glu 
300 305 310 



1263 



aac atg gtc gtt cct acc gta gtt ggc get ggt tec tec caa cca ate 
Asn Met Val Val Pro Thr Val Val Gly Ala Gly Ser Ser Gin Pro He 
315 320 325 330 



1311 



aac gtc ate aag gag gac tec tac tat caa tgg caa ggt aag aag acc 
Asn Val He Lys Glu Asp Ser Tyr Tyr Gin Trp Gin Gly Lys Lys Thr 
335 340 345 



1359 



tct gec caa tac tac gtt aac aac get ggt gtc tct gtg gaa gat ggt 
Ser Ala Gin Tyr Tyr Val Asn Asn Ala Gly Val Ser Val Glu Asp Gly 
350 355 360 



1407 



tgt ate tgg ggt act gag ggt tec ggt gtc ggt aac tgg gee cca gtt 
Cys He Trp Gly Thr Glu Gly Ser Gly Val Gly Asn Trp Ala Pro Val 
365 370 375 



1455 



gtc ttg ggt get ggt tac act gat ggt ate act tac ttg tec ate att 
Val Leu Gly Ala Gly Tyr Thr Asp Gly He Thr Tyr Leu Ser He He 
380 385 390 



1503 



cca aac cca aac aac aaa gaa gca cca aac ttt aac ate aag ate gtt 
Pro Asn Pro Asn Asn Lys Glu Ala Pro Asn Phe Asn He Lys He Val 
395 400 405 410 



1551 



gee acc gat ggc tct acc gtc aat ggt get tgc tct tac gaa aat ggt 
Ala Thr Asp Gly Ser Thr Val Asn Gly Ala Cys Ser Tyr Glu Asn Gly 
415 420 425 



1599 



gtc tac tct ggc tct ggc tct gac ggt tgt act gtt tea gtt act tct 
Val Tyr Ser Gly Ser Gly Ser Asp Gly Cys Thr Val Ser Val Thr Ser 
430 435 440 



1647 



ggt tct get aac ttt gtc ttc tac taggectttt ttccttgaat attgeaaata 
Gly Ser Ala Asn Phe Val Phe Tyr 
445 450 



1701 



agettttget agtacttttt ttactccgtt cattttatgg tttatttttc aattagttcg 1761 
tttttccaca atacaaaaaa acacagtcct ttgtactatc ccttttattt cattattttt 1821 
tcttttttaa gataccacta gatattatca tatatagcat attatataac ataaaaagtc 1881 
aagaaaaaaa atgtttttat cactttctat aactgeatat etttttttge atttcgaatg 1941 
attgc 1946 



<210> 2 

<211> 450 

<212> PRT 

<213> Saccharomyces cerevisiae 



<220> 

<221> VARIANT 
<222> (1) . . . (441) 
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<223> Xaa = Any Amino Acid 



<400> 2 



Met 


Cys 


Phe 


Leu 


Leu 


Glu 


Thr 


Ser 


Ala 


Ser 


Pro 


Arg 


Ser 


Lys 


Leu 


Ser 


1 








5 










10 










15 




Lys 


Asp 


Phe 


Lys 


Pro 


Gin 


Phe 


Thr 


Leu 


Leu 


Ser 


Ser 


Val 


Thr 


Lys 


Lys 








2 0 










25 










30 






Lys 


Lys 


Lys 


Lys 


Val 


Arg 


Pro 


His 


Asn 


Phe 


Gin 


Cys 


He 


His 


Ser 


Leu 






35 










40 










45 








Asn 


Phe 


Val 


Tyr 


Phe 


Leu 


Phe 


He 


His 


Ser 


Phe 


Leu 


Phe 


Glu 


Tyr 


Asn 




50 










55 










60 










Gin 


Leu 


Leu 


Val 


Leu 


Pro 


Leu 


Asn 


Lys 


Asn 


Leu 


Pro 


Ser 


Leu 


Asn 


Pne 


65 










70 










75 










80 


Ser 


Arg 


Asn 


Ser 


Ser 


Met 


Lys 


Leu 


Ser 


Ala 


Leu 


Leu 


Ala 


Leu 


Ser 


Ala 










85 










90 










95 




Ser 


Thr 


Ala 


Val 


Leu 


Ala 


Ala 


Pro 


Ala 


Val 


His 


His 


Ser 


Asp 


Asn 


His 








1 A A 
1U U 










1U D 










T T A 
1 1 U 






His 


His 


Asn 


Asp 


Lys 


Arg 


Ala 


Val 


Val 


Thr 


Val 


Thr 


Gin 


Tyr 


Val 


Asn 






115 










12 0 










12 5 








Ala 


Asp 


Gly 


Ala 


Val 


Val 


He 


Pro 


Ala 


Ala 


Thr 


Thr 


Ala 


Thr 


Ser 


71 -i _ 
Ala 




1 "3 A 

1 6 u 










1 6 b 










"I A A 

14 U 










Ala 


Ala 


Asp 


Gly 


Lys 


Val 


Glu 


Ser 


Val 


Ala 


Ala 


Ala 


Thr 


Thr 


Thr 


Leu 


145 










150 










155 










1 f A 

16U 


Ser 


Ser 


Thr 


Ala 


Ala 


Ala 


Ala 


Thr 


Thr 


Ser 


Ala 


Ala 


Ala 


Ser 


Ser 


Ser 










165 










170 










175 




Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Val 


Gly 


Ser 


Gly 








180 










185 










190 






Asp 


Phe 


Glu 


Asp 


Gly 


Thr 


He 


Ser 


Cys 


Ser 


Asp 


Phe 


Pro 


Ser 


Gly 


Gin 






195 










200 










2 05 








Gly 


Ala 


Val 


Ser 


Leu 


Asp 


Trp 


Leu 


Gly Leu 


Gly 


Gly 


Trp 


Ala 


Ser 


He 




210 










215 










22 0 










Met 


Asp 


Met 


Asn 


Gly 


Asn 


Thr 


Ala 


Thr 


Ser 


Cys 


Gin 


Asp 


Gly 


Tyr 


Tyr 


225 










230 










235 










240 


Cys 


Ser 


Tyr 


Ala 


Cys 


Ser 


Pro Gly 


Tyr 


Ala 


Lys 


Thr 


Gin 


Trp 


Pro 


Ser 




















250 










Add 




Glu 


Gin 


Pro 


Ser 


Asp 


Gly 


Arg 


Ser 


Val 


Gly 


Gly 


Leu 


Tyr 


Cys 


Lys 


Asn 








260 










265 










270 






Gly 


Lys 


Leu 


Tyr 


Arg 


Ser 


Asn 


Thr 


Asp 


Thr 


Asn 


Ser 


Leu 


Cys 


Val 


Glu 






275 










280 










2 85 








Gly 


Gin 


Gly 


Ser 


Ala 


Gin 


Ala 


Val 


Asn 


Lys 


Val 


Ser 


Gly 


Ser 


He 


Ala 




290 










295 










300 










lie 


Cys 


Gly 


Thr 


Asp 


Tyr 


Pro 


Gly 


Ser 


Glu 


Asn 


Met 


Val 


Val 


Pro 


Thr 


305 










310 










315 










320 


Val 


Val 


Gly 


Ala 


Gly 


Ser 


Ser 


Gin 


Pro 


He 


Asn 


Val 


He 


Lys 


Glu 


Asp 










325 










330 










335 




Ser 


Tyr 


Tyr 


Gin 


Trp 


Gin 


Gly Lys 


Lys 


Thr 


Ser 


Ala 


Gin 


Tyr 


Tyr 


Val 








340 










345 










350 






Asn 


Asn 


Ala 


Gly 


Val 


Ser 


Val 


Glu 


Asp 


Gly 


Cys 


He 


Trp 


Gly 


Thr 


Glu 






355 










360 










365 








Gly 


Ser 


Gly 


Val 


Gly 


Asn 


Trp 


Ala 


Pro 


Val 


Val 


Leu 


Gly 


Ala 


Gly 


Tyr 




370 










375 










380 










Thr 


Asp 


Gly 


He 


Thr 


Tyr 


Leu 


Ser 


He 


He 


Pro 


Asn 


Pro 


Asn 


Asn 


Lys 


385 










390 










395 










400 


Glu 


Ala 


Pro 


Asn 


Phe 


Asn 


He 


Lys 


He 


Val 


Ala 


Thr 


Asp 


Gly 


Ser 


Thr 










405 










410 










415 




Val 


Asn 


Gly 


Ala 


Cys 


Ser 


Tyr 


Glu 


Asn 


Gly 


Val 


Tyr 


Ser 


Gly 


Ser 


Gly 








420 










425 










430 






Ser 


Asp 


Gly 


Cys 


Thr 


Val 


Ser 


Val 


Thr 


Ser 


Gly 


Ser 


Ala 


Asn 


Phe 


Val 






435 










440 










445 
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Phe Tyr 
450 



<210> 3 

<211> 3455 

<212> DMA 

<213> Saccharomyces cerevisiae 



<220> 
<221> CDS 
<222> (663) 
<223> UTH4 



. . (3164) 



<400> 3 

aagctttaac gggatcttct aacaacaaat agcataataa ccaaaaacca 
gatcagccta tcgacacgcc ttttttagcg gtctaacaat ctccgtttat 
atttctatac ttgaccctac cttatttctc gaatatgcct ataaggattt 
agggcttcgg gaaagaggcg cctcaggcaa aaatgagcaa aaaaaaaaaa 
gattcgaaga tctatgaaaa atttatgcag attcgttgag agttataagg 
ttatggttat aggtttcatt ctaaaatcaa gcataaattt tgtgttttgt 
tcctgtcctc tttttttgcc atcctctgtc gccattgaag tcgaacttta 
tactcttgat tctcacgcat ctcaggccac ctggacactg tacatggttg 
ctttctcagt tatcgaaatt gatcctaggc ttatactcca aaatcggctc 
ttatttttgt ggtttcactt tactaacaca acattctttt attcaatcag 
aaccatttcc atctgccgac tcagcatcga ttttaactac gtctacatca 
ta atg tct tac aat cat cag cct caa eta tct att aac tec 
Met Ser Tyr Asn His Gin Pro Gin Leu Ser lie Asn Ser 
15 10 



gcttcagtgg 60 
gtcgtatgga 12 0 
tctcgaaaga 180 
aaaaagaaaa 24 0 
attttactct 300 
cttcctcttt 360 
tagatagatt 420 
tgattgttct 480 
tgcacacgcc 540 
atcaataacg 600 
aataactcct 660 
gtc caa 707 
Val Gin 
15 



tea etc ttg gag ccc gtg ace cct ccg cct ttg ggc cag atg aat aac 
Ser Leu Leu Glu Pro Val Thr Pro Pro Pro Leu Gly Gin Met Asn Asn 
20 25 30 



755 



aaa aga aac cat caa aag get cat teg ctt gat etc tct ggt ttt aat 
Lys Arg Asn His Gin Lys Ala His Ser Leu Asp Leu Ser Gly Phe Asn 
35 40 45 



803 



cag ttc ata tea teg aca caa tct ccc ttg get ttg atg aat aat aca 
Gin Phe lie Ser Ser Thr Gin Ser Pro Leu Ala Leu Met Asn Asn Thr 
50 55 60 



851 



tea aca teg aat tct get aac tct ttt tec ccg aat cct aat get get 
Ser Thr Ser Asn Ser Ala Asn Ser Phe Ser Pro Asn Pro Asn Ala Ala 
65 70 75 



899 



age aac tec act ggg ctt tea gee tea atg gca aat cct cca gec att 
Ser Asn Ser Thr Gly Leu Ser Ala Ser Met Ala Asn Pro Pro Ala lie 
80 85 90 95 



947 



eta cca tta ate aat gag ttt gat ctg gaa atg gat ggt ccc agg aga 
Leu Pro Leu lie Asn Glu Phe Asp Leu Glu Met Asp Gly Pro Arg Arg 
100 105 110 



995 



aaa tea age cac gat ttc acg gtt gtt get cct teg aac tct ggt gtc 
Lys Ser Ser His Asp Phe Thr Val Val Ala Pro Ser Asn Ser Gly Val 
115 120 125 



1043 



aat acc tec agt tta att atg gaa aca cca tec tct tea gtg act cct 



1091 



6/42 



Asn Thr Ser Ser Leu lie Met Glu Thr Pro Ser Ser Ser Val Thr Pro 
130 135 140 

get gca tct etc aga aat ttt age aat agt aat aat get get tec aaa 1139 
Ala Ala Ser Leu Arg Asn Phe Ser Asn Ser Asn Asn Ala Ala Ser Lys 
145 150 155 

tgt gga gtg gat aat teg tea ttt ggt ttg agt age tea acg tct tea 118 7 
Cys Gly Val Asp Asn Ser Ser Phe Gly Leu Ser Ser Ser Thr Ser Ser 
160 165 170 175 

tct atg gtc gaa ate age gca eta ccc ctt aga gat ctg gat tat ate 1235 
Ser Met Val Glu lie Ser Ala Leu Pro Leu Arg Asp Leu Asp Tyr lie 
180 185 190 

aaa ctt gee act gac cag ttt ggc tgc cgt ttt ctt caa aaa aaa tta 12 83 
Lys Leu Ala Thr Asp Gin Phe Gly Cys Arg Phe Leu Gin Lys Lys Leu 

195 200 205 

gaa acc ccc agt gaa tec aat atg gtg aga gac ttg atg tat gaa caa 13 31 
Glu Thr Pro Ser Glu Ser Asn Met Val Arg Asp Leu Met Tyr Glu Gin 
210 215 220 

att aag cca ttt ttc ttg gac ctt att ttg gat ccg ttc ggt aac tat 1379 
lie Lys Pro Phe Phe Leu Asp Leu lie Leu Asp Pro Phe Gly Asn Tyr 
225 230 235 

ttg gtt caa aaa eta tgc gat tat tta act gec gag caa aag aca tta 1427 
Leu Val Gin Lys Leu Cys Asp Tyr Leu Thr Ala Glu Gin Lys Thr Leu 
240 245 250 255 

tta ata caa aca ata tat cca aat gtt ttc caa ata tea ate aat cag 1475 
Leu lie Gin Thr lie Tyr Pro Asn Val Phe Gin lie Ser lie Asn Gin 
260 265 270 

tac gga act cgt tec tta cag aaa att ata gac act gtc gat aac gaa 1523 
Tyr Gly Thr Arg Ser Leu Gin Lys lie lie Asp Thr Val Asp Asn Glu 
275 280 285 

gtt caa ate gat etc att att aag gga ttt tec caa gaa ttt act teg 1571 
Val Gin lie Asp Leu lie lie Lys Gly Phe Ser Gin Glu Phe Thr Ser 
290 295 300 

att gag caa gtg gtt act ttg ata aac gat ctt aat ggt aac cat gtg 1619 
lie Glu Gin Val Val Thr Leu lie Asn Asp Leu Asn Gly Asn His Val 
305 310 315 

att caa aag tgt att ttc aaa ttc teg cca tea aaa ttt ggt ttc ate 1667 
lie Gin Lys Cys lie Phe Lys Phe Ser Pro Ser Lys Phe Gly Phe lie 
320 325 330 335 

ata gat get att gta gaa caa aat aat ate att acc att tct acc cat 1715 
lie Asp Ala lie Val Glu Gin Asn Asn lie lie Thr lie Ser Thr His 
340 345 350 

aaa cat ggt tgt tgc gta eta caa aaa tta eta age gtt tgt act eta 1763 
Lys His Gly Cys Cys Val Leu Gin Lys Leu Leu Ser Val Cys Thr Leu 
355 360 365 
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caa caa att ttc aaa att tct gtg aaa att gtg cag ttc ctt cct gga 1811 
Gin Gin lie Phe Lys lie Ser Val Lys lie Val Gin Phe Leu Pro Gly 
370 375 380 

tta ate aac gat cag ttc ggt aat tat ate ate caa ttt ctg tta gat 1859 
Leu lie Asn Asp Gin Phe Gly Asn Tyr lie lie Gin Phe Leu Leu Asp 
385 390 395 

ate aaa gaa ttg gac ttt tac tta ttg get gag tta ttt aac cgt tta 1907 
lie Lys Glu Leu Asp Phe Tyr Leu Leu Ala Glu Leu Phe Asn Arg Leu 
400 405 410 415 

tec aat gaa tta tgt caa eta tct tgt ttg aag ttc tec tea aat gtt 1955 
Ser Asn Glu Leu Cys Gin Leu Ser Cys Leu Lys Phe Ser Ser Asn Val 
420 425 430 

gtg gaa aaa ttc att aaa aaa tta ttt aga ate att act gga ttt att 2003 
Val Glu Lys Phe lie Lys Lys Leu Phe Arg lie lie Thr Gly Phe lie 
435 440 445 

gtt aat aac aat ggg ggt gee tec caa agg act gca gtt get tct gat 2051 
Val Asn Asn Asn Gly Gly Ala Ser Gin Arg Thr Ala Val Ala Ser Asp 
450 455 460 

gac gtg att aat get tct atg aac att ctt ttg act ace att gat ata 2099 
Asp Val lie Asn Ala Ser Met Asn lie Leu Leu Thr Thr lie Asp lie 
465 470 475 

ttc aca gtc aat tta aat gtg eta ate agg gat aat ttt ggt aat tat 2147 
Phe Thr Val Asn Leu Asn Val Leu lie Arg Asp Asn Phe Gly Asn Tyr 

480 485 490 495 

gcg tta caa acg eta tta gac gtt aag aat tat tct cct ctg ctt get 2195 
Ala Leu Gin Thr Leu Leu Asp Val Lys Asn Tyr Ser Pro Leu Leu Ala 
500 505 510 

tac aac aaa aat agt aac gca att ggg caa aac age tct agt aca ttg 2243 
Tyr Asn Lys Asn Ser Asn Ala lie Gly Gin Asn Ser Ser Ser Thr Leu 
515 520 525 

aat tac ggt aac ttt tgt aac gat ttt tea ttg aaa att ggt aac ttg 22 91 
Asn Tyr Gly Asn Phe Cys Asn Asp Phe Ser Leu Lys lie Gly Asn Leu 
530 535 540 

att gtc ctt aca aaa gaa tta ctt cca agt att aaa act aca tec tat 2339 
lie Val Leu Thr Lys Glu Leu Leu Pro Ser lie Lys Thr Thr Ser Tyr 
545 550 555 

gca aag aaa att aag ttg aaa gtt aaa get tat gca gaa gee aca ggt 2387 
Ala Lys Lys lie Lys Leu Lys Val Lys Ala Tyr Ala Glu Ala Thr Gly 
560 565 570 575 

ata cca ttc act gac ata tct cct caa gtc act gca atg agt cat aac 2435 
lie Pro Phe Thr Asp lie Ser Pro Gin Val Thr Ala Met Ser His Asn 
580 585 590 

aat ctt caa acg att aac aac gaa aat aag aac ccc cat aac aaa aat 24 83 
Asn Leu Gin Thr lie Asn Asn Glu Asn Lys Asn Pro His Asn Lys Asn 
595 600 605 
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agt cat aat cat aat cat aat cat aat cat aac cat get cac aat aat 2531 
Ser His Asn His Asn His Asn His Asn His Asn His Ala His Asn Asn 
610 615 620 

aat aac aat aat aat caa aag agt cat acc cgt cat ttt tct tta cca 2579 
Asn Asn Asn Asn Asn Gin Lys Ser His Thr Arg His Phe Ser Leu Pro 
625 630 635 

get aat get tac cat aga aga agt aac age tct gta acc aat aat ttc 2627 
Ala Asn Ala Tyr His Arg Arg Ser Asn Ser Ser Val Thr Asn Asn Phe 
640 645 650 655 

tea aac caa tat gca caa gat cag aaa att cac tct ccg caa caa att 2675 
Ser Asn Gin Tyr Ala Gin Asp Gin Lys lie His Ser Pro Gin Gin lie 
660 665 670 

atg aac ttc aac caa aac gca tat ccc teg atg gga gca cct tct ttc 2723 
Met Asn Phe Asn Gin Asn Ala Tyr Pro Ser Met Gly Ala Pro Ser Phe 
675 680 685 

aat tct caa act aac cca cca ttg gta age cat aac teg tta caa aac 2771 
Asn Ser Gin Thr Asn Pro Pro Leu Val Ser His Asn Ser Leu Gin Asn 
690 695 700 

ttc gac aac cgc cag ttt gca aat tta atg gca cat cct aat tct get 2819 
Phe Asp Asn Arg Gin Phe Ala Asn Leu Met Ala His Pro Asn Ser Ala 
705 710 715 

gca cca ate cat teg ttc tea tea tct aac att acc aat gtg aat cct 2867 
Ala Pro lie His Ser Phe Ser Ser Ser Asn lie Thr Asn Val Asn Pro 
720 725 730 735 

aat gtt tea agg gga ttt aag cag cct gga ttt atg atg aat gaa acc 2915 
Asn Val Ser Arg Gly Phe Lys Gin Pro Gly Phe Met Met Asn Glu Thr 
740 745 750 

gac aaa att aat get aat cac ttc teg cca tac tct aat gca aat agt 2963 
Asp Lys lie Asn Ala Asn His Phe Ser Pro Tyr Ser Asn Ala Asn Ser 
755 760 765 

caa aac ttc aat gaa tct ttt gtg cct cgt atg caa tat caa acg gaa 3 011 
Gin Asn Phe Asn Glu Ser Phe Val Pro Arg Met Gin Tyr Gin Thr Glu 
770 775 780 

ggt gca aac tgg gat tea agt ttg tea atg aag teg cag cat att ggt 30 5 9 
Gly Ala Asn Trp Asp Ser Ser Leu Ser Met Lys Ser Gin His lie Gly 
785 790 795 

caa ggc cca tat aat caa gtt aat atg age cgc aac get agt att tec 3107 
Gin Gly Pro Tyr Asn Gin Val Asn Met Ser Arg Asn Ala Ser lie Ser 
800 805 810 815 

aat atg cct gee atg aat acc get aga aca tct gat gaa ctt caa ttc 3155 
Asn Met Pro Ala Met Asn Thr Ala Arg Thr Ser Asp Glu Leu Gin Phe 
820 825 830 

act ttg cca taatactttt ttttctttct ttttctttcc ttcttactgt 3204 
Thr Leu Pro 
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acaaatattt tacgcagaaa tcaaagacaa 
tcaactaagc aatgacgtcc tactaaagtc 
gcaaactatt gccatcttta tattttgtat 
ccactgcctt tgcagggtta gcattgctcc 
cgttttttgt c 



aagaaaaata aaaaataaaa aataaaaaat 3264 
ccaaaatttg agccggaaaa aaatggtaaa 33 24 
tctgtttccg aacacgtatc caaaatcctc 3384 
ctaccaaaat gatctaattt ttttttgaat 3444 

3455 



<210> 4 

<211> 834 

<212> PRT 

<213> Saccharomyces cerevisiae 



<400> 4 

Met Ser Tyr Asn 
1 

Leu Leu Glu Pro 
20 

Arg Asn His Gin 
35 

Phe lie Ser Ser 
50 

Thr Ser Asn Ser 
65 

Asn Ser Thr Gly 

Pro Leu lie Asn 
100 

Ser Ser His Asp 
115 

Thr Ser Ser Leu 
130 

Ala Ser Leu Arg 

145 

Gly Val Asp Asn 

Met Val Glu He 
180 

Leu Ala Thr Asp 
195 

Thr Pro Ser Glu 
210 

Lys Pro Phe Phe 
225 

Val Gin Lys Leu 

He Gin Thr He 
260 

Gly Thr Arg Ser 
275 

Gin He Asp Leu 
290 

Glu Gin Val Val 
305 

Gin Lys Cys He 

Asp Ala He Val 
340 

His Gly Cys Cys 
355 



His Gin Pro Gin 
5 

Val Thr Pro Pro 

Lys Ala His Ser 
40 

Thr Gin Ser Pro 
55 

Ala Asn Ser Phe 
70 

Leu Ser Ala Ser 
85 

Glu Phe Asp Leu 

Phe Thr Val Val 
12 0 

He Met Glu Thr 
135 

Asn Phe Ser Asn 
150 

Ser Ser Phe Gly 
165 

Ser Ala Leu Pro 

Gin Phe Gly Cys 
200 

Ser Asn Met Val 
215 

Leu Asp Leu He 
230 

Cys Asp Tyr Leu 
245 

Tyr Pro Asn Val 

Leu Gin Lys He 
280 

He He Lys Gly 
295 

Thr Leu He Asn 
310 

Phe Lys Phe Ser 
325 

Glu Gin Asn Asn 

Val Leu Gin Lys 
360 



Leu Ser He Asn 
10 

Pro Leu Gly Gin 
25 

Leu Asp Leu Ser 

Leu Ala Leu Met 
60 

Ser Pro Asn Pro 
75 

Met Ala Asn Pro 
90 

Glu Met Asp Gly 
105 

Ala Pro Ser Asn 

Pro Ser Ser Ser 
14 0 

Ser Asn Asn Ala 
155 

Leu Ser Ser Ser 
170 

Leu Arg Asp Leu 
185 

Arg Phe Leu Gin 

Arg Asp Leu Met 
220 

Leu Asp Pro Phe 
235 

Thr Ala Glu Gin 
250 

Phe Gin He Ser 
265 

He Asp Thr Val 

Phe Ser Gin Glu 
300 

Asp Leu Asn Gly 
315 

Pro Ser Lys Phe 
330 

He He Thr He 
345 

Leu Leu Ser Val 



Ser 


Val 


Gin 


Ser 






15 




Met 


Asn 


Asn 


Lys 




3 0 






Gly 


Phe 


Asn 


Gin 


45 








Asn 


Asn 


Thr 


Ser 


Asn 


Ala 


Ala 


Ser 








80 


Pro 


Ala 


He 


Leu 






95 




Pro 


Arg 


Arg 


Lys 




110 






Ser 


Gly 


Val 


Asn 


125 








Val 


Thr 


Pro 


Ala 


Ala 


Ser 


Lys 


Cys 








160 


Thr 


Ser 


Ser 


Ser 






175 




Asp 


Tyr 


He 


Lys 




190 






Lys 


Lys 


Leu 


Glu 


205 








Tyr 


Glu 


Gin 


He 


Gly 


Asn 


Tyr 


Leu 








240 


Lys 


Thr 


Leu 


Leu 






255 




He 


Asn 


Gin 


Tyr 




270 






Asp 


Asn 


Glu 


Val 


285 








Phe 


Thr 


Ser 


He 


Asn 


His 


Val 


He 








320 


Gly 


Phe 


He 


He 






335 




Ser 


Thr 


His 


Lys 




350 






Cys 


Thr 


Leu 


Gin 



365 



Gin lie Phe Lys 
370 

lie Asn Asp Gin 
385 

Lys Glu Leu Asp 

Asn Glu Leu Cys 
420 

Glu Lys Phe lie 
435 

Asn Asn Asn Gly 
450 

Val lie Asn Ala 
465 

Thr Val Asn Leu 

Leu Gin Thr Leu 
500 

Asn Lys Asn Ser 
515 

Tyr Gly Asn Phe 
530 

Val Leu Thr Lys 
545 

Lys Lys lie Lys 

Pro Phe Thr Asp 
580 

Leu Gin Thr lie 
595 

His Asn His Asn 
610 

Asn Asn Asn Asn 
625 

Asn Ala Tyr His 

Asn Gin Tyr Ala 
660 

Asn Phe Asn Gin 
675 

Ser Gin Thr Asn 
690 

Asp Asn Arg Gin 
705 

Pro lie His Ser 

Val Ser Arg Gly 
740 

Lys lie Asn Ala 
755 

Asn Phe Asn Glu 
770 

Ala Asn Trp Asp 
785 

Gly Pro Tyr Asn 

Met Pro Ala Met 
820 

Leu Pro 



He Ser Val Lys 
375 

Phe Gly Asn Tyr 
390 

Phe Tyr Leu Leu 
405 

Gin Leu Ser Cys 

Lys Lys Leu Phe 
440 

Gly Ala Ser Gin 
455 

Ser Met Asn He 
470 

Asn Val Leu He 
485 

Leu Asp Val Lys 

Asn Ala He Gly 
520 

Cys Asn Asp Phe 
535 

Glu Leu Leu Pro 
550 

Leu Lys Val Lys 
565 

He Ser Pro Gin 

Asn Asn Glu Asn 
600 

His Asn His Asn 
615 

Gin Lys Ser His 
630 

Arg Arg Ser Asn 
645 

Gin Asp Gin Lys 

Asn Ala Tyr Pro 
680 

Pro Pro Leu Val 
695 

Phe Ala Asn Leu 
710 

Phe Ser Ser Ser 
725 

Phe Lys Gin Pro 

Asn His Phe Ser 
760 

Ser Phe Val Pro 
775 

Ser Ser Leu Ser 
790 

Gin Val Asn Met 
805 

Asn Thr Ala Arg 
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He Val Gin Phe 
380 

He He Gin Phe 
395 

Ala Glu Leu Phe 
410 

Leu Lys Phe Ser 
425 

Arg He He Thr 

Arg Thr Ala Val 
460 

Leu Leu Thr Thr 
475 

Arg Asp Asn Phe 
490 

Asn Tyr Ser Pro 
505 

Gin Asn Ser Ser 

Ser Leu Lys He 
540 

Ser He Lys Thr 
555 

Ala Tyr Ala Glu 
570 

Val Thr Ala Met 
585 

Lys Asn Pro His 

His Asn His Ala 
620 

Thr Arg His Phe 
635 

Ser Ser Val Thr 
650 

He His Ser Pro 
665 

Ser Met Gly Ala 

Ser His Asn Ser 
700 

Met Ala His Pro 
715 

Asn He Thr Asn 
730 

Gly Phe Met Met 
745 

Pro Tyr Ser Asn 

Arg Met Gin Tyr 
780 

Met Lys Ser Gin 
795 

Ser Arg Asn Ala 
810 

Thr Ser Asp Glu 
825 



Leu Pro Gly Leu 

Leu Leu Asp He 
400 

Asn Arg Leu Ser 
415 

Ser Asn Val Val 
430 

Gly Phe He Val 
445 

Ala Ser Asp Asp 

He Asp He Phe 
480 

Gly Asn Tyr Ala 
495 

Leu Leu Ala Tyr 
510 

Ser Thr Leu Asn 
525 

Gly Asn Leu He 

Thr Ser Tyr Ala 
560 

Ala Thr Gly He 
575 

Ser His Asn Asn 
590 

Asn Lys Asn Ser 
605 

His Asn Asn Asn 

Ser Leu Pro Ala 
640 

Asn Asn Phe Ser 
655 

Gin Gin He Met 
670 

Pro Ser Phe Asn 
685 

Leu Gin Asn Phe 

Asn Ser Ala Ala 
720 

Val Asn Pro Asn 
735 

Asn Glu Thr Asp 
750 

Ala Asn Ser Gin 
765 

Gin Thr Glu Gly 

His He Gly Gin 
800 

Ser He Ser Asn 
815 

Leu Gin Phe Thr 
830 
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<210> 5 

<211> 4000 

<212> DNA 

<213> Saccharomyces cerevisiae 

<220> 

<221> CDS 

<222> (717) . . . (3380) 

<223> YGL023 



<400> 5 

gtgtcttcca 

ttgggagctc 

ctttgtgact 

cttgacgatt 

taatgatcaa 

atcactcaga 

agtacctcac 

cttccgtata 

gagccgtcat 

cttaaaattc 

ctttaggttc 

tatcttttaa 



tggagtgaat 
agatagaaaa 
gcaaatttta 
gttttttttc 
tatagtagat 
ctcaaagaga 
gtcttttttt 
ttacattgta 
taatattatt 
ctgttgatat 
ttttaagagt 
gaaagagaga 



tgtgatttgt 
gacatcttaa 
atttgtgacg 
tatatttttt 
agtatagtta 
atatcggttg 
tgaatagttt 
cattattttt 
cgtttttgta 
tgtccactag 
ctctgttcat 
actaagcgct 



gaattatatc 
ttccagacag 
ccttttctta 
ttgttctggg 
tattcttatt 
gttatctctc 
ttttttttgt 
attgtatttt 
cactattcca 
ttctcttttc 
tttccgttct 
gtaacatttt 



tgtccaatac 
tctattctct 
ttactcatgt 
gtcctccaga 
cgttgcacct 
tccgaaggtg 
tgaaacagaa 
agtttccaac 
gacgatttat 
atattttatt 
tactgtttct 
taagtggacc 



cgttgccttg 60 
gtctatttct 120 
atttgtcact 180 
gaataaaaaa 240 
tgtttaacaa 300 
aacagcaaac 360 
aaaaaacttt 420 
gttaggattt 480 
ttttagtaca 540 
ttcgcttatt 600 
ttgtcctcga 660 
tacgtt atg 719 
Met 
1 



tct aca aaa ggt ttg aaa gaa gaa ate gat gat gta cca tea gta gac 
Ser Thr Lys Gly Leu Lys Glu Glu lie Asp Asp Val Pro Ser Val Asp 
5 10 15 



767 



cct gtc gtt tea gaa aca gtc aat tct get tta gag cag ttg caa eta 
Pro Val Val Ser Glu Thr Val Asn Ser Ala Leu Glu Gin Leu Gin Leu 
20 25 30 



815 



gat gat cca gag gaa aac gec acc tct aat gca ttt gcg aat aaa gtt 
Asp Asp Pro Glu Glu Asn Ala Thr Ser Asn Ala Phe Ala Asn Lys Val 
35 40 45 



863 



tct caa gat tct caa ttc get aat ggc cct ccg teg caa atg ttt cca 
Ser Gin Asp Ser Gin Phe Ala Asn Gly Pro Pro Ser Gin Met Phe Pro 
50 55 60 65 



911 



cat cca caa atg atg ggt gga atg ggc ttc atg ccc tac tct caa atg 
His Pro Gin Met Met Gly Gly Met Gly Phe Met Pro Tyr Ser Gin Met 
70 75 80 



959 



atg cag gtt cct cat aat cct tgt cca ttt ttt ccg ccc cct gat ttt 
Met Gin Val Pro His Asn Pro Cys Pro Phe Phe Pro Pro Pro Asp Phe 
85 90 95 



1007 



aat gat cca aca gca cca ttg agt age teg ccc ttg aat gca ggc ggt 
Asn Asp Pro Thr Ala Pro Leu Ser Ser Ser Pro Leu Asn Ala Gly Gly 
100 105 110 



1055 



cca cca atg tta ttc aag aat gac tea ctt cca ttt caa atg ctg tct 



1103 
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Pro Pro Met Leu Phe Lys Asn Asp Ser Leu Pro Phe Gin Met Leu Ser 
115 120 125 

teg ggt get gcg gta gca act caa ggt gga caa aat eta aac cca ttg 1151 
Ser Gly Ala Ala Val Ala Thr Gin Gly Gly Gin Asn Leu Asn Pro Leu 
130 135 140 145 

ata aat gac aat tea atg aag gta ttg cca ate gca teg get gat ccg 1199 
lie Asn Asp Asn Ser Met Lys Val Leu Pro lie Ala Ser Ala Asp Pro 
150 155 160 

tta tgg act cat tea aac gta cca gga tea gca tct gta gec att gaa 1247 
Leu Trp Thr His Ser Asn Val Pro Gly Ser Ala Ser Val Ala lie Glu 
165 170 175 

gaa ace acc get act eta caa gaa age eta cca tct aag ggc agg gag 12 95 
Glu Thr Thr Ala Thr Leu Gin Glu Ser Leu Pro Ser Lys Gly Arg Glu 
180 185 190 

tct aat aat aag get agt teg ttc aga aga caa act ttt cat get tta 1343 
Ser Asn Asn Lys Ala Ser Ser Phe Arg Arg Gin Thr Phe His Ala Leu 
195 200 205 

tea cca act gac ctt ate aat gcg gec aac aat gta acc ttg tea aag 1391 
Ser Pro Thr Asp Leu lie Asn Ala Ala Asn Asn Val Thr Leu Ser Lys 
210 215 220 225 

gac ttc caa tct gac atg cag aat ttt tct aag get aag aaa ccg tct 1439 
Asp Phe Gin Ser Asp Met Gin Asn Phe Ser Lys Ala Lys Lys Pro Ser 
230 235 240 

gta gga get aac aat act gca aaa acc aga act caa tec ata tct ttt 1487 
Val Gly Ala Asn Asn Thr Ala Lys Thr Arg Thr Gin Ser lie Ser Phe 
245 250 255 

gat aat act ccc tec tea acg tea ttt ata ccc cca acc aat agt gtt 1535 
Asp Asn Thr Pro Ser Ser Thr Ser Phe lie Pro Pro Thr Asn Ser Val 
260 265 270 

tct gag aaa tta tec gat ttc aaa ata gaa acc teg aag gag gat ttg 1583 
Ser Glu Lys Leu Ser Asp Phe Lys lie Glu Thr Ser Lys Glu Asp Leu 
275 280 285 

att aat aaa act gca cca get aaa aaa gag agt cct aca act tat ggt 1631 
lie Asn Lys Thr Ala Pro Ala Lys Lys Glu Ser Pro Thr Thr Tyr Gly 
290 295 300 305 

gca gca tat cca tat ggg gga cct tta ctt caa cca aat cct att atg 1679 
Ala Ala Tyr Pro Tyr Gly Gly Pro Leu Leu Gin Pro Asn Pro lie Met 
310 315 320 

cca ggc cac cca cat aat ata tec tec cct ate tat ggt att aga tea 1727 
Pro Gly His Pro His Asn lie Ser Ser Pro lie Tyr Gly lie Arg Ser 
325 330 335 

cct ttt cct aat tct tat gaa atg ggc gcg caa ttt caa cct ttc tct 1775 
Pro Phe Pro Asn Ser Tyr Glu Met Gly Ala Gin Phe Gin Pro Phe Ser 
340 345 350 
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ccg att tta 
Pro lie Leu 

355 

cct eta acc 
Pro Leu Thr 
370 

tea aat tct 
Ser Asn Ser 



acc acc gat 
Thr Thr Asp 



aat cct aat 
Asn Pro Asn 
420 

cag caa aac 
Gin Gin Asn 
435 

ttc aac gca 
Phe Asn Ala 
450 

tta atg aat 
Leu Met Asn 



atg tea agt 
Met Ser Ser 



aat aaa gac 
Asn Lys Asp 
500 

aac agt tat 
Asn Ser Tyr 
515 

aac aat aat 
Asn Asn Asn 
530 

aaa caa cgt 
Lys Gin Arg 



gac caa tat 
Asp Gin Tyr 



tgt cgt ttt 
Cys Arg Phe 
580 



aat cct acg 
Asn Pro Thr 



caa teg cca 
Gin Ser Pro 
375 

gtt gee ttt 
Val Ala Phe 
390 

aac gac aag 
Asn Asp Lys 
405 

ctt ggg cca 
Leu Gly Pro 



acc ccc cct 
Thr Pro Pro 



atg gtt ccg 
Met Val Pro 
455 

age gee aat 
Ser Ala Asn 
470 

cat aat gac 
His Asn Asp 
485 

aca ggt cgt 
Thr Gly Arg 



cat ggc tac 
His Gly Tyr 



aat aat aac 
Asn Asn Asn 
535 

aaa att gag 
Lys lie Glu 
550 

ate gga agt 
lie Gly Ser 
565 

ctg caa aag 
Leu Gin Lys 



agt cat tea 
Ser His Ser 
360 

att cat ctt 
lie His Leu 



tea gat atg 
Ser Asp Met 



gcg ggt cca 
Ala Gly Pro 
410 

tea atg caa 
Ser Met Gin 
425 

cct ccc tgg 
Pro Pro Trp 
440 

cct cat ttg 
Pro His Leu 



aat aaa cat 
Asn Lys His 



aat gac aac 
Asn Asp Asn 
490 

tct aac gtt 
Ser Asn Val 
505 

tat aat aac 
Tyr Asn Asn 
520 

agt aat get 
Ser Asn Ala 



gag teg teg 
Glu Ser Ser 



att cac tea 
lie His Ser 
570 

cag ttg gat 
Gin Leu Asp 
585 



eta aat gca 
Leu Asn Ala 
365 

gca cca gtt 
Ala Pro Val 
380 

aag aat gat 
Lys Asn Asp 
395 

aat gtt agg 
Asn Val Arg 



cct ttc cac 
Pro Phe His 



ctt tat age 
Leu Tyr Ser 
445 

ttg get caa 
Leu Ala Gin 
460 

cat ggt cgt 
His Gly Arg 
475 

att ggt aat 
lie Gly Asn 



ggt aaa atg 
Gly Lys Met 



aat aat aat 
Asn Asn Asn 
525 

acc aac age 
Thr Asn Ser 
540 

aga ttt gcg 
Arg Phe Ala 
555 

ttg tgt aaa 
Leu Cys Lys 



att etc ggc 
lie Leu Gly 



aat tct cca 
Asn Ser Pro 



tta aac cct 
Leu Asn Pro 



ggt ggt aag 
Gly Gly Lys 
400 

atg gat tta 
Met Asp Leu 
415 

ata tta cct 
lie Leu Pro 
430 

act cca cct 
Thr Pro Pro 



aat cat atg 
Asn His Met 



aat aac aat 
Asn Asn Asn 
480 

tct aat tac 
Ser Asn Tyr 
495 

aaa aat atg 
Lys Asn Met 
510 

aat aat aat 
Asn Asn Asn 



aac age gcg 
Asn Ser Ala 



gac gca gtt 
Asp Ala Val 
560 

gac caa cat 
Asp Gin His 
575 

agt aag gcg 
Ser Lys Ala 
590 



att 1823 
He 



agt 1871 

Ser 

385 

ccc 1919 
Pro 



ata 1967 
He 



ccc 2015 
Pro 



ccc 2063 
Pro 



ccg 2111 

Pro 

465 

age 2159 
Ser 



aac 2207 
Asn 



aaa 2255 
Lys 



aat 2303 
Asn 



gaa 2351 

Glu 

545 

tta 2399 
Leu 



ggt 2447 
Gly 



gcg 2495 
Ala 
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gac cga att ttt gaa gaa act aag gat tat acg gtt gaa ttg atg act 2543 
Asp Arg lie Phe Glu Glu Thr Lys Asp Tyr Thr Val Glu Leu Met Thr 
595 600 605 

gat tea ttc ggt aat tat ttg ate cag aag eta ttg gaa gag gtt ace 2591 
Asp Ser Phe Gly Asn Tyr Leu lie Gin Lys Leu Leu Glu Glu Val Thr 
610 615 620 625 

aca gaa caa aga ate gta etc aca aaa ata tct tec cct cat ttt gtc 2639 
Thr Glu Gin Arg He Val Leu Thr Lys He Ser Ser Pro His Phe Val 
630 635 640 

gaa att tec tta aac cct cat ggt act agg gca tta caa aaa etc att 2687 
Glu He Ser Leu Asn Pro His Gly Thr Arg Ala Leu Gin Lys Leu He 
645 650 655 

gaa tgc ate aaa aca gat gaa gaa gca cag att gtt gtt gat tct tta 2735 
Glu Cys He Lys Thr Asp Glu Glu Ala Gin He Val Val Asp Ser Leu 
660 665 670 

cgc cct tat act gtc cag ttg agt aag gat tta aat ggt aat cat gtt 2783 
Arg Pro Tyr Thr Val Gin Leu Ser Lys Asp Leu Asn Gly Asn His Val 
675 680 685 

att caa aaa tgt ttg caa agg ttg aag cct gaa aac ttc cag ttt ate 2831 
He Gin Lys Cys Leu Gin Arg Leu Lys Pro Glu Asn Phe Gin Phe He 
690 695 700 705 

ttt gac gca ate tct gat age tgt att gat att get act cat aga cac 2 87 9 
Phe Asp Ala He Ser Asp Ser Cys He Asp He Ala Thr His Arg His 
710 715 720 

ggg tgt tgc gtt ttg caa cgt tgt eta gat cat ggg act aca gaa caa 2 92 7 
Gly Cys Cys Val Leu Gin Arg Cys Leu Asp His Gly Thr Thr Glu Gin 
725 730 735 

tgt gac aat ctg tgt gat aag ttg eta gee ctt gtt gat aaa tta act 2975 
Cys Asp Asn Leu Cys Asp Lys Leu Leu Ala Leu Val Asp Lys Leu Thr 
740 745 750 

ttg gat cca ttt ggc aac tat gtg gtg caa tat ata att acc aaa gag 3 023 
Leu Asp Pro Phe Gly Asn Tyr Val Val Gin Tyr He He Thr Lys Glu 
755 760 765 

get gag aag aac aaa tat gat tat acg cat aaa att gtc cac ctg ttg 3 071 
Ala Glu Lys Asn Lys Tyr Asp Tyr Thr His Lys He Val His Leu Leu 
770 775 780 785 

aaa cca aga gec ate gaa ctt tct ate cat aaa ttt gga tea aat gtg 3119 
Lys Pro Arg Ala He Glu Leu Ser He His Lys Phe Gly Ser Asn Val 
790 795 800 

att gaa aaa ate ttg aag aca get att gtt teg gag cca atg att ctg 3167 
He Glu Lys He Leu Lys Thr Ala He Val Ser Glu Pro Met He Leu 
805 810 815 

gaa att tta aat aat ggt ggc gag acg ggt att caa tea ttg ttg aat 3215 
Glu He Leu Asn Asn Gly Gly Glu Thr Gly He Gin Ser Leu Leu Asn 
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820 



825 



830 



gat age tac gga aat tac gtt tta cag aca gca tta gac att tct cat 
Asp Ser Tyr Gly Asn Tyr Val Leu Gin Thr Ala Leu Asp lie Ser His 
835 840 845 



3263 



aag caa aat gac tat etc tat aaa aga eta tea gag att gtg gcg cct 
Lys Gin Asn Asp Tyr Leu Tyr Lys Arg Leu Ser Glu lie Val Ala Pro 
850 855 860 865 



3311 



tta ctg gtg ggc ccc ata aga aat aca cct cat ggt aaa aga ate ate 
Leu Leu Val Gly Pro lie Arg Asn Thr Pro His Gly Lys Arg lie lie 
870 875 880 



3359 



gga atg tta cat tta gat tea tagttgatac atatatcctc agtttagctt 
Gly Met Leu His Leu Asp Ser 
885 



3410 



tttttacgtt 
tcgttgagga 
actggtaaat 
tatttaaata 
ctatacaaac 
gtcctcaaga 
agaaaaattg 
gttgatttca 
attgattggt 
ategggattg 



agectcatat 
tcaaatgaat 
agtgttgaag 
agtaaactca 
gtatacgttt 
teacegttat 
ttactgttgt 
tttgtgttca 
ttattagatt 
atcatatcag 



aatatctttt 
atccaaagca 
aaataagaga 
aaagaaaaaa 
aactatctgg 
taacaaattc 
tgttgttaat 
taaatggtac 
ggacttgega 
acaeggataa 



gtacaatact 
aaaaaaatag 
aggagatege 
aaaaggaagg 
ataaaegteg 
atctagtgtc 
attgttaata 
ttgtactgaa 
attattttgc 
tgacctaaat 



aaaatacatc 
gaattttcac 
cctagaaaac 
aagtttttga 
ctccacagga 
cccaaattaa 
ttgtttttat 
gtgggtattt 
ccatttgttg 
gaaggcaatt 



attttttttt 
tttatggtat 
agaatgttct 
gaacttttat 
tactgtagag 
aactagttgc 
tgttgttgtt 
getgetgage 
gttgcgcgta 



3470 
3530 
3590 
3650 
3710 
3770 
3830 
3890 
3950 
4000 



<210> 6 

<211> 888 

<212> PRT 

<213> Saccharomyces cerevisiae 



<400> 6 



Met 


Ser 


Thr 


Lys 


Gly 


Leu 


Lys 


Glu 


Glu 


He 


Asp 


Asp 


Val 


Pro 


Ser 


Val 


1 








5 










10 










15 




Asp 


Pro 


Val 


Val 


Ser 


Glu 


Thr 


Val 


Asn 


Ser 


Ala 


Leu 


Glu 


Gin 


Leu 


Gin 








20 










25 










30 






Leu 


Asp 


Asp 


Pro 


Glu 


Glu 


Asn 


Ala 


Thr 


Ser 


Asn 


Ala 


Phe 


Ala 


Asn 


Lys 






35 










40 










45 








Val 


Ser 


Gin 


Asp 


Ser 


Gin 


Phe 


Ala 


Asn 


Gly 


Pro 


Pro 


Ser 


Gin 


Met 


Phe 




50 










55 










60 










Pro 


His 


Pro 


Gin 


Met 


Met 


Gly 


Gly 


Met 


Gly 


Phe 


Met 


Pro 


Tyr 


Ser 


Gin 


65 










70 










75 










80 


Met 


Met 


Gin 


Val 


Pro 


His 


Asn 


Pro 


Cys 


Pro 


Phe 


Phe 


Pro 


Pro 


Pro 


Asp 










85 










90 










95 




Phe 


Asn 


Asp 


Pro 


Thr 


Ala 


Pro 


Leu 


Ser 


Ser 


Ser 


Pro 


Leu 


Asn 


Ala 


Gly 








100 










105 










110 






Gly 


Pro 


Pro 


Met 


Leu 


Phe 


Lys 


Asn 


Asp 


Ser 


Leu 


Pro 


Phe 


Gin 


Met 


Leu 






115 










120 










125 








Ser 


Ser 


Gly 


Ala 


Ala 


Val 


Ala 


Thr 


Gin 


Gly 


Gly 


Gin 


Asn 


Leu 


Asn 


Pro 




130 










135 










140 










Leu 


He 


Asn 


Asp 


Asn 


Ser 


Met 


Lys 


Val 


Leu 


Pro 


He 


Ala 


Ser 


Ala 


Asp 


145 










150 










155 










160 


Pro 


Leu 


Trp 


Thr 


His 


Ser 


Asn 


Val 


Pro 


Gly 


Ser 


Ala 


Ser 


Val 


Ala 


He 










165 










170 










175 




Glu 


Glu 


Thr 


Thr 


Ala 


Thr 


Leu 


Gin 


Glu 


Ser 


Leu 


Pro 


Ser 


Lys 


Gly 


Arg 








180 










185 










190 







Glu Ser Asn Asn 
195 

Leu Ser Pro Thr 
210 

Lys Asp Phe Gin 
225 

Ser Val Gly Ala 

Phe Asp Asn Thr 
260 

Val Ser Glu Lys 
275 

Leu lie Asn Lys 
290 

Gly Ala Ala Tyr 
305 

Met Pro Gly His 

Ser Pro Phe Pro 
340 

Ser Pro lie Leu 
355 

lie Pro Leu Thr 
370 

Ser Ser Asn Ser 
385 

Pro Thr Thr Asp 

lie Asn Pro Asn 
420 

Pro Gin Gin Asn 
435 

Pro Phe Asn Ala 
450 

Pro Leu Met Asn 
465 

Ser Met Ser Ser 

Asn Asn Lys Asp 
500 

Lys Asn Ser Tyr 
515 

Asn Asn Asn Asn 
530 

Glu Lys Gin Arg 
545 

Leu Asp Gin Tyr 

Gly Cys Arg Phe 
580 

Ala Asp Arg lie 
595 

Thr Asp Ser Phe 
610 

Thr Thr Glu Gin 
625 

Val Glu He Ser 
He Glu Cys He 



Lys 


Ala 


Ser 


Ser 








200 


Asp 


Leu 


He 


Asn 






Z X 3 






Asp 


Met- 
ric l_ 


OX11 




/ jU 






Asn 


Asn 


Thr 


Ala 


OA R 
Z *± 3 








ir X \J 


OCX 


OCX. 


X iiX 


Leu 


Ser 


Asp 


Phe 








280 


Thr 


Ala 


Pro 


Ala 






Z y D 




XT JL O 


HTHjt* 


y 






jIU 






rlO 


riX S 


Asn 


11c 


1 0 tr 








Asn 


Ser 


xy x 


Glu 


Asn 


Pro 


Thr 


Ser 








360 




Ser 


Fro 


lie 






o / b 




vai 


£±±3L 


±rne 


Ser 




ion 






Asn 


Asp 


Lys 


Aia 


4 U b 








Leu 




jr ro 


OCI 


Thr 


Pro 


Pro 


Pro 








440 




Val 


ir x v_» 


Jrx w 






/ICC 

4b b 




Ser 


Fl± a. 


Asn 


Asn 




4 / U 






hi o 


Sen 


7\an 




A Q. C 
*± O O 








J. ill. 




ri.x y 


Qpv- 
OCX 


His 


Gly 


Tyr 


Tyr 








520 


Asn 


Asn 


Asn 


Ser 






C *D c 

b J b 




Lys 


Tip 

x xc 


IjIU 


LjX U. 




c c n 
bb U 






Tl <a 

lie 


Lriy 


Ser 


Tl 

lie 


rr /T cr 

bob 








Leu 


Gin 


Lys 


Gin 


jrxic 




ox u. 


Thr 

A. IIX 








600 


Gly 


Asn 


Tyr 


Leu 






615 




Arg 


He 


Val 


Leu 




630 






Leu 


Asn 


Pro 


His 


645 








Lys 


Thr 


Asp 


Glu 
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rlic 


Arg 


Arg 


Gin 


Ala 


Ala 


Asn 


Asn 








220 


Asn 


Phe 


Ser 


Lys 






/ j □ 




Lys 


Tnr 


Arg 


1 11 X 




ocn 

ZJU 






O c> T 
OCX 


IrilC 


Tl ^ 
X xc 


rlU 


O £ C 
Z Dj 








Lys 


Tl 
X X c 


OlU 


Tin T* 
X 11X 


Lys 


Lys 


Glu 


Ser 








300 


rlU 


Leu 


Leu 


r*l n 

kjXll 






jlj 




Ser 


Ser 


Pro 


He 




"5 7 0 
jjU 






1*1 c l_ 


ox y 


ril d 


Rl n 

kJXll 


jrt J 








ril S 


Ser 


T 

Leu 


Asn 


His 


Leu 


Ala 


Pro 








380 


Asp 


i v ieu 


Lys 


Asn 






o y b 




uiy 




Asn 


1 

V CLX 




A ~\ n 
4 1 U 






1*1 C u 


VTl 11 


Sz X 


JrilC 


4z b 








ir X 




ijeu 


xyx 


His 


Leu 


Leu 


Ala 








460 


Lys 


ril s 


TT -J G 

ril S 


uiy 






A 1 C 
4 / b 




M.bp 


7\ en 


Tl <=> 
X xc 


ril t t 
uiy 




a on 

4t u 






A en 


Va 1 
v ctx 


ni v 

oxy 




CAC 








Asn 


As n 


Asn 


Asn 


Asn 


Ala 


Thr 


Asn 








540 


Ser 


Ser 


Arg 


irne 






c c c 
bbb 




HIS 


Ser 


Leu 


Cys 




57 0 






Leu 


Asp 


lie 


Leu 


585 








Lys 


Asp 


Tyr 


Thr 


He 


Gin 


Lys 


Leu 








620 


Thr 


Lys 


He 


Ser 






635 




Gly 


Thr 


Arg 


Ala 




650 






Glu 


Ala 


Gin 


He 



Thr 


Phe 


His 


Ala 


2 05 








Val 


Thr 


Leu 


Ser 


Ala 


Lys 


Lys 


Pro 








240 


m n 

OXli 


OCX 


Tl o 

X X c 


C y- 

OCX 






O c c 
£l ^ 




Pro 


Thr 


Asn 


Ser 




9 7 A 

z / V 






OCX 




Glu 


Asp 


OQC 










J. 11X 


X XIX 


1 Y L 


Pro 


Asn 


Pro 


Ile 








320 


Tvr 

y 


Gly 


He 


Arg 






^ 7 R 

J O J 




Phe 


Gin 


Pro 


Phe 




Ten 

o j \j 






Ala 


Asn 


Ser 


Pro 


^ r 

J D J 








Vdl 


Leu 


7\ an 


ir L. \J 


Asp 


Gly 


Gly 


Lys 








400 


Arg 


Met- 
ric U 




Leu 






/II c 
rt 1 3 




FTi c- 
ni o 


Tl r 

X X c 


XlC u. 






ft J U 






OCX 


± 11X 


sr X u 


rlU 


Ad ^ 

*± 3 








oXll 


7\ an 


IiX o 


1 V 1C u 


Arg 


Asn 


Asn 


Asn 








480 


Asn 


Ser 


Asn 


Tvr* 






*± J? o 




Met 


Lys 


Asn 


Met 




^1 Ci 

JlV 






Asn 


Asn 


Asn 


Asn 


J 








Car 
OCX 


A en 
ribll 


OCX 


ftl a 
Hid 


Ala 


Asp 


Ala 


Val 








560 


Lys 


Asp 


Lrin 


HIS 






C ""7 CT 

b / b 




Gly 


Ser 


Lys 


Ala 




b y u 






Val 


Glu 


Leu 


Met 


605 








Leu 


Glu 


Glu 


Val 


Ser 


Pro 


His 


Phe 








640 


Leu 


Gin 


Lys 


Leu 






655 




Val 


Val 


Asp 


Ser 
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660 665 670 



Leu 


Arg 


Pro 


Tyr 


Thr 


1 

v ai 


bin 


Leu 


Ser 


Lys 


Asp 


Leu 


Asn 


Hi ir 

Lriy 


Asn 


HIS 






£7 s 

D / ~J 










r n 










ft s 








V ci _L 


T 1 d 
lie 


Vjj_L11 


Lys 




Leu 


pi n 

J. El 


Arg 


Leu 


Lys 


Pro 


Vjt-LU 


Asn 


13 "U — 

irne 


Hi Tl 

oj_n 






O -7 \J 










D J J 










/ Uu 










lie 


File 


Asp 


Aia 


Tl 0 

lie 


Ser 


Asp 


Ser 


Cys 


lie 


Asp 


Tl Q 

i ie 


Al 3 

Aia 


Tnr 


HIS 


Arg 


/Ub 










/ 1U 










/lb 










nor* 
/2 U 


HIS 


pi,, 
biy 


Cys 


Cys 


Vai 


Leu 


bin 


Arg 


Cys 


Leu 


Asp 


HIS 


biy 


Thr 


Thr 


blU 










/ Zd 










/ jU 










/ 5 D 




bin 


Cys 


Asp 


Asn 


Leu 


Cys 


Asp 


Lys 


Leu 


Leu 


Ala 


Leu 


val 


Asp 


Lys 


Leu 








i a n 




















/ o u 






Thr 


Leu 


Asp 


Pro 


Fne 


biy 


Asn 


Tyr 


vai 


vai 


bin 


Tyr 


Tl a 

i ie 


lie 


Thr 


Lys 






/ j J 










i c n 
/ o u 










1 C R 

/bo 








blU 




nl 

blU 


Lys 


Asn 


Lys 


Tyr 


Asp 


Tyr 


Tnr 


His 


Lys 


Tin 

lie 


TT- "I 

vai 


His 


Leu 




/ / u 










I/O 










n a n 










Leu 


Lys 


Pro 


Arg 


Ala 


Tl A 

lie 


CjlU 


Leu 


Ser 


Tl - 

lie 


HIS 


Lys 


Piie 


biy 


Ser 


Asn 


Toe 
/OJ 










/ y u 










7QC 










QAA 

ouu 


vai 


Ti- 
ne 


/ii 

blU 


Lys 


Tl . 

lie 


Leu 


Lys 


Thr 


Ala 


Tl rt 

lie 


Val 


Ser 


Glu 


Pro 


Met 


Tl ~ 

lie 










oVd 










o ± U 










o ± z> 




Leu 


Glu 


He 


Leu 


Asn 


Asn 


Gly 


Gly 


Glu 


Thr 


Gly 


He 


Gin 


Ser 


Leu 


Leu 








820 










825 










830 






Asn 


Asp 


Ser 


Tyr 


Gly 


Asn 


Tyr 


Val 


Leu 


Gin 


Thr 


Ala 


Leu 


Asp 


He 


Ser 






835 










840 










845 








His 


Lys 


Gin 


Asn 


Asp 


Tyr 


Leu 


Tyr 


Lys 


Arg 


Leu 


Ser 


Glu 


He 


Val 


Ala 




850 










855 










860 










Pro 


Leu 


Leu 


Val 


Gly 


Pro 


He 


Arg 


Asn 


Thr 


Pro 


His 


Gly 


Lys 


Arg 


He 


865 










870 










875 










880 


He 


Gly 


Met 


Leu 


His 


Leu 


Asp 


Ser 



















885 



<210> 7 

<211> 5319 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (57) . . . (3614) 
<223> D43951 

<400> 7 

gaagatcggg gggctgaaat ccatcttcat cctaccgctc cgcccgtgtt ggtgga atg 59 

Met 
1 

age gtt gca tgt gtc ttg aag aga aaa gca gtg ctt tgg cag gac tct 107 
Ser Val Ala Cys Val Leu Lys Arg Lys Ala Val Leu Trp Gin Asp Ser 
5 10 15 

ttc age ccc cac ctg aaa cat cac cct caa gaa cca get aat ccc aac 155 
Phe Ser Pro His Leu Lys His His Pro Gin Glu Pro Ala Asn Pro Asn 
20 25 30 

atg cct gtt gtt ttg aca tct gga aca ggg teg caa gcg cag cca caa 2 03 
Met Pro Val Val Leu Thr Ser Gly Thr Gly Ser Gin Ala Gin Pro Gin 
35 40 45 



cca get gca aat cag get ctt gca get ggg act cac tec age cct gtc 



251 
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Pro Ala Ala Asn Gin Ala Leu Ala Ala Gly Thr His Ser Ser Pro Val 
50 55 60 65 

cca gga tct ata gga gtt gca ggc cgt tec cag gac gac get atg gtg 299 
Pro Gly Ser lie Gly Val Ala Gly Arg Ser Gin Asp Asp Ala Met Val 
70 75 80 

gac tac ttc ttt cag agg cag cat ggt gag cag ctt ggg gga gga gga 34 7 
Asp Tyr Phe Phe Gin Arg Gin His Gly Glu Gin Leu Gly Gly Gly Gly 
85 90 95 

agt gga gga ggc ggc tat aat aat age aaa cat cga tgg cct act ggg 3 95 
Ser Gly Gly Gly Gly Tyr Asn Asn Ser Lys His Arg Trp Pro Thr Gly 
100 105 110 

gat aac att cat gca gaa cat cag gtg cgt tec atg gat gaa ctg aat 443 
Asp Asn lie His Ala Glu His Gin Val Arg Ser Met Asp Glu Leu Asn 
115 120 125 

cat gat ttt caa gca ctt get ctg gag gga aga gcg atg gga gag cag 491 
His Asp Phe Gin Ala Leu Ala Leu Glu Gly Arg Ala Met Gly Glu Gin 
130 135 140 145 

etc ttg cca ggt aaa aag ttt tgg gaa aca gat gaa tec age aaa gat 53 9 
Leu Leu Pro Gly Lys Lys Phe Trp Glu Thr Asp Glu Ser Ser Lys Asp 
150 155 160 

gga cca aaa gga ata ttc ctg ggt gat caa tgg cga gac agt gec tgg 58 7 
Gly Pro Lys Gly lie Phe Leu Gly Asp Gin Trp Arg Asp Ser Ala Trp 
165 170 175 

gga aca tea gat cat tea gtt tec cag cca ate atg gtg cag aga aga 635 
Gly Thr Ser Asp His Ser Val Ser Gin Pro lie Met Val Gin Arg Arg 
180 185 190 

cct ggt cag agt ttc cat gtg aac agt gag gtc aat tct gta ctg tec 683 
Pro Gly Gin Ser Phe His Val Asn Ser Glu Val Asn Ser Val Leu Ser 
195 200 205 

cca cga teg gag agt ggg gga eta ggc gtt age atg gtg gag tat gtg 731 
Pro Arg Ser Glu Ser Gly Gly Leu Gly Val Ser Met Val Glu Tyr Val 
210 215 220 225 

ttg age tea tec ccg ggc gat tec tgt eta aga aaa gga gga ttt ggc 779 
Leu Ser Ser Ser Pro Gly Asp Ser Cys Leu Arg Lys Gly Gly Phe Gly 
230 235 240 

cca agg gat gca gac agt gat gaa aac gac aaa ggt gaa aag aag aac 82 7 
Pro Arg Asp Ala Asp Ser Asp Glu Asn Asp Lys Gly Glu Lys Lys Asn 
245 250 255 

aag ggt acg ttt gat gga gat aag eta gga gat ttg aag gag gag ggt 875 
Lys Gly Thr Phe Asp Gly Asp Lys Leu Gly Asp Leu Lys Glu Glu Gly 
260 265 270 

gat gtg atg gac aag ace aat ggt tta cca gtg cag aat ggg att gat 92 3 
Asp Val Met Asp Lys Thr Asn Gly Leu Pro Val Gin Asn Gly lie Asp 
275 280 285 
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gca gac gtc aaa gat ttt age cgt acc cct ggt aat tgc cag aac tct 971 
Ala Asp Val Lys Asp Phe Ser Arg Thr Pro Gly Asn Cys Gin Asn Ser 
290 295 300 305 

get aat gaa gtg gat ctt ctg ggt cca aac cag aat ggt tct gag ggc 1019 
Ala Asn Glu Val Asp Leu Leu Gly Pro Asn Gin Asn Gly Ser Glu Gly 
310 315 320 

tta gec cag ctg acc age acc aat ggt gee aag cct gtg gag gat ttc 1067 
Leu Ala Gin Leu Thr Ser Thr Asn Gly Ala Lys Pro Val Glu Asp Phe 
325 330 335 

tec aac atg gag tec cag agt gtc ccc ttg gac ccc atg gaa cat gtg 1115 
Ser Asn Met Glu Ser Gin Ser Val Pro Leu Asp Pro Met Glu His Val 
340 345 350 

ggc atg gag cct ctt cag ttt gat tat tea ggc acg cag gta cct gtg 1163 
Gly Met Glu Pro Leu Gin Phe Asp Tyr Ser Gly Thr Gin Val Pro Val 
355 360 365 

gac tea gca gca gca act gtg gga ctt ttt gac tac aat tct caa caa 1211 
Asp Ser Ala Ala Ala Thr Val Gly Leu Phe Asp Tyr Asn Ser Gin Gin 
370 375 380 385 

cag ctg ttc caa aga cct aat gcg ctt get gtc cag cag ttg aca get 1259 
Gin Leu Phe Gin Arg Pro Asn Ala Leu Ala Val Gin Gin Leu Thr Ala 
390 395 400 

get cag cag cag cag tat gca ctg gca get get cat cag ccg cac ate 1307 
Ala Gin Gin Gin Gin Tyr Ala Leu Ala Ala Ala His Gin Pro His lie 
405 410 415 

ggt tta get ccc get gcg ttt gtc ccc aat cca tac ate ate age get 1355 
Gly Leu Ala Pro Ala Ala Phe Val Pro Asn Pro Tyr lie lie Ser Ala 
420 425 430 

get ccc cca ggg acg gac ccc tac aca get gga ttg get gca gca gcg 1403 
Ala Pro Pro Gly Thr Asp Pro Tyr Thr Ala Gly Leu Ala Ala Ala Ala 
435 440 445 

aca eta ggc cca get gtg gtc cct cac cag tat tat gga gtt act ccc 1451 
Thr Leu Gly Pro Ala Val Val Pro His Gin Tyr Tyr Gly Val Thr Pro 
450 455 460 465 

t9<? 99 a gtc tac cct gee agt ctt ttc cag cag caa get gec get gee 1499 
Trp Gly Val Tyr Pro Ala Ser Leu Phe Gin Gin Gin Ala Ala Ala Ala 
470 475 480 

get gca gca act aat tea get aat caa cag acc acc cca cag get cag 1547 
Ala Ala Ala Thr Asn Ser Ala Asn Gin Gin Thr Thr Pro Gin Ala Gin 
485 490 495 

caa gga cag cag cag gtt etc cgt gga gga gee age caa cgt cct ttg 1595 
Gin Gly Gin Gin Gin Val Leu Arg Gly Gly Ala Ser Gin Arg Pro Leu 
500 505 510 

acc cca aac cag aac cag cag gga cag caa acg gat ccc ctt gtg gca 1643 
Thr Pro Asn Gin Asn Gin Gin Gly Gin Gin Thr Asp Pro Leu Val Ala 
515 520 525 
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get gca gca 
Ala Ala Ala 
530 

ggc atg cca 
Gly Met Pro 



act ggt gec 
Thr Gly Ala 



cct gtt cga 
Pro Val Arg 
580 

gca caa gca 
Ala Gin Ala 
595 

ggt ggt ctt 
Gly Gly Leu 
610 

cag cag cct 
Gin Gin Pro 



tec agt tct 
Ser Ser Ser 



age tec etc 
Ser Ser Leu 
660 

gga ttc gga 
Gly Phe Gly 
675 

gga ggg ttt 
Gly Gly Phe 
690 

cgc cgt gac 
Arg Arg Asp 



age age ttg 
Ser Ser Leu 



tec tec tct 
Ser Ser Ser 
740 

gga cat tea 
Gly His Ser 



gtg aat tct 
Val Asn Ser 
535 

ggt tat ccg 
Gly Tyr Pro 
550 

ctt gta gtg 
Leu Val Val 
565 

ctt gta get 
Leu Val Ala 



get gtt gca 
Ala Val Ala 



get gga aca 
Ala Gly Thr 
615 

cag ccc cag 
Gin Pro Gin 
630 

ttc tac ggc 
Phe Tyr Gly 
645 

ttc tec cag 
Phe Ser Gin 



agt age agt 
Ser Ser Ser 



gga aca gca 
Gly Thr Ala 
695 

tec ctg act 
Ser Leu Thr 
710 

ace ccc att 
Thr Pro lie 
725 

cct gga ccc 
Pro Gly Pro 



cag aca cca 
Gin Thr Pro 



gee ctt gca 
Ala Leu Ala 



gtg ttg get 
Val Leu Ala 



aat gca ggc 
Asn Ala Gly 
570 

cct gee cca 
Pro Ala Pro 
585 

gca gee gca 
Ala Ala Ala 
600 

aca aat gga 
Thr Asn Gly 



ccc cag cag 
Pro Gin Gin 



aac aac tct 
Asn Asn Ser 
650 

ggc tct gee 
Gly Ser Ala 
665 

tct etc ggc 
Ser Leu Gly 
680 

gtt gca aac 
Val Ala Asn 



gge age agt 
Gly Ser Ser 



gga cac agt 
Gly His Ser 
730 

gtg ggc atg 
Val Gly Met 
745 

cct cct tec 
Pro Pro Ser 



ttt gga caa 
Phe Gly Gin 
540 

cct get get 
Pro Ala Ala 
555 

gcg aga aat 
Ala Arg Asn 



gtc ate att 
Val He He 



get tea gca 
Ala Ser Ala 
605 

cca ttt cgc 
Pro Phe Arg 
620 

cag ccc aat 
Gin Pro Asn 
635 

ctg aac age 
Leu Asn Ser 



cag cct gee 
Gin Pro Ala 



gec acc ctg 
Ala Thr Leu 
685 

tec aac act 
Ser Asn Thr 
700 

gac ctt tat 
Asp Leu Tyr 
715 

ttt tat aac 
Phe Tyr Asn 



cct etc cct 
Pro Leu Pro 



etc tct tea 
Leu Ser Ser 



ggt ctg gca 
Gly Leu Ala 



tac tat gac 
Tyr Tyr Asp 
560 

ggt ctt gga 
Gly Leu Gly 
575 

agt tec tea 
Ser Ser Ser 
590 

aat gga gca 
Asn Gly Ala 



cct tta gga 
Pro Leu Gly 



aac aac ctg 
Asn Asn Leu 
640 

aat tea cag 
Asn Ser Gin 
655 

aac aca tec 
Asn Thr Ser 
670 

gga tec gec 
Gly Ser Ala 



ggc agt ggc 
Gly Ser Gly 



aag agg aca 
Lys Arg Thr 
720 

ggc ctt age 
Gly Leu Ser 
735 

agt cag gga 
Ser Gin Gly 
750 

cat gga tec 
His Gly Ser 



gca 1691 

Ala 

545 

caa 1739 
Gin 



get 1787 
Ala 



get 1835 
Ala 



get 1883 
Ala 



aca 1931 

Thr 

625 

gca 1979 
Ala 



age 2027 
Ser 



ttg 2075 
Leu 



Ctt 2123 
Leu 



tee 2171 

Ser 

705 

teg 2219 
Ser 



ttt 2267 
Phe 



cca 2315 
Pro 



tct 2363 
Ser 
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755 

tea age tta 
Ser Ser Leu 
770 

tct get get 
Ser Ala Ala 



tec age etc 
Ser Ser Leu 



cga tat gga 
Arg Tyr Gly 
820 

gaa gat ttt 
Glu Asp Phe 
835 

get gga cat 
Ala Gly His 
850 

att cag ctg 
lie Gin Leu 



ttc aat gaa 
Phe Asn Glu 



ggt aat tac 
Gly Asn Tyr 
900 

aag ctg get 
Lys Leu Ala 
915 

eta cag atg 
Leu Gin Met 
930 

cct tea gac 
Pro Ser Asp 



ttg aag tgt 
Leu Lys Cys 



att gaa tgt 
lie Glu Cys 
980 

aag gga cag 



aac ctg gga 
Asn Leu Gly 
775 

cca ggc get 
Pro Gly Ala 
790 

ttc age ccg 
Phe Ser Pro 
805 

atg tct gat 
Met Ser Asp 



cga aac aac 
Arg Asn Asn 



ata atg gaa 
He Met Glu 
855 

aaa ctg gag 
Lys Leu Glu 
870 

ate etc cag 
He Leu Gin 
885 

gtc att cag 
Val He Gin 



ttg gca gaa 
Leu Ala Glu 



tat ggc tgc 
Tyr Gly Cys 
935 

cag cag aat 
Gin Gin Asn 
950 

gtg aaa gat 
Val Lys Asp 
965 

gta cag ccc 
Val Gin Pro 



gta ttt gee 



760 

gga etc acg 
Gly Leu Thr 



gaa gee aag 
Glu Ala Lys 



age age act 
Ser Ser Thr 
810 

gtc atg cct 
Val Met Pro 
825 

egg tac ccc 
Arg Tyr Pro 
840 

ttt tec caa 
Phe Ser Gin 



cgt gee aca 
Arg Ala Thr 



get gee tac 
Ala Ala Tyr 
890 

aag ttc ttt 
Lys Phe Phe 
905 

egg att cga 
Arg He Arg 
920 

cgt gtt ate 
Arg Val He 



gag atg gtt 
Glu Met Val 



cag aat ggc 
Gin Asn Gly 
970 

cag tct ttg 
Gin Ser Leu 
985 

tta tec aca 



765 

aat ggc agt 
Asn Gly Ser 
780 

tac cgc agt 
Tyr Arg Ser 
795 

ctt ttc tct 
Leu Phe Ser 



tct ggc agg 
Ser Gly Arg 



aat tta caa 
Asn Leu Gin 
845 

gac cag cat 
Asp Gin His 
860 

cca get gag 
Pro Ala Glu 
875 

caa etc atg 
Gin Leu Met 



gaa ttt ggc 
Glu Phe Gly 



ggc cac gtc 
Gly His Val 
925 

cag aaa get 
Gin Lys Ala 
940 

egg gaa eta 
Arg Glu Leu 
955 

aat cac gtg 
Asn His Val 



caa ttt ate 
Gin Phe He 



cat cct tat 



gga aga tac 
Gly Arg Tyr 



gca age age 
Ala Ser Ser 
800 

tec tct cgt 
Ser Ser Arg 
815 

age agg ctt 
Ser Arg Leu 
830 

ctg egg gag 
Leu Arg Glu 



ggg tec aga 
Gly Ser Arg 



cgc cag ctt 
Arg Gin Leu 
880 

gtg gat gtg 
Val Asp Val 
895 

agt ctt gaa 
Ser Leu Glu 
910 

ctg tea ttg 
Leu Ser Leu 



ctt gag ttt 
Leu Glu Phe 



gat ggc cat 
Asp Gly His 
960 

gtt cag aaa 
Val Gin Lys 
975 

ate gat gcg 
He Asp Ala 
990 

ggc tgc cga 



ate 2411 

He 

785 

gee 2459 
Ala 



ttg 2507 
Leu 



ttg 2555 
Leu 



att 2603 
He 



ttc 2651 

Phe 

865 

gtc 2699 
Val 



ttt 2747 
Phe 



cag 2795 
Gin 



gca 2843 
Ala 



att 2891 

He 

945 

gtc 2939 
Val 



tgc 2987 
Cys 



ttt 3035 
Phe 



gtg 3083 
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Lys Gly Gin Val Phe Ala Leu Ser Thr His Pro Tyr Gly Cys Arg Val 
995 1000 1005 

att cag aga ate ctg gag cac tgt etc cct gac cag aca etc cct att 3131 
lie Gin Arg lie Leu Glu His Cys Leu Pro Asp Gin Thr Leu Pro lie 
1010 1015 1020 1025 

tta gag gag ctt cac cag cac aca gag cag ctt gta cag gat caa tat 3179 
Leu Glu Glu Leu His Gin His Thr Glu Gin Leu Val Gin Asp Gin Tyr 
1030 1035 1040 

gga aat tat gta ate caa cat gta ctg gag cac ggt cgt cct gag gat 32 27 
Gly Asn Tyr Val lie Gin His Val Leu Glu His Gly Arg Pro Glu Asp 
1045 1050 1055 

aaa age aaa att gta gca gaa ate cga ggc aat gta ctt gta ttg agt 32 75 
Lys Ser Lys lie Val Ala Glu lie Arg Gly Asn Val Leu Val Leu Ser 
1060 1065 1070 

cag cac aaa ttt gca age aat gtt gtg gag aag tgt gtt act cac gee 332 3 
Gin His Lys Phe Ala Ser Asn Val Val Glu Lys Cys Val Thr His Ala 
1075 1080 1085 

tea cgt acg gag cgc get gtg etc ate gat gag gtg tgc acc atg aac 3371 
Ser Arg Thr Glu Arg Ala Val Leu lie Asp Glu Val Cys Thr Met Asn 
1090 1095 1100 1105 

gac ggt ccc cac agt gec tta tac acc atg atg aag gac cag tat gee 3419 
Asp Gly Pro His Ser Ala Leu Tyr Thr Met Met Lys Asp Gin Tyr Ala 
1110 1115 1120 

aac tac gtg gtc cag aag atg att gac gtg gcg gag cca ggc cag egg 34 67 
Asn Tyr Val Val Gin Lys Met lie Asp Val Ala Glu Pro Gly Gin Arg 
1125 1130 1135 

aag ate gtc atg cat aag ate egg ccc cac ate gca act ctt cgt aag 3515 
Lys lie Val Met His Lys lie Arg Pro His lie Ala Thr Leu Arg Lys 
1140 1145 1150 

tac acc tat ggc aag cac att ctg gec aag ctg gag aag tac tac atg 3 5 63 
Tyr Thr Tyr Gly Lys His lie Leu Ala Lys Leu Glu Lys Tyr Tyr Met 
1155 1160 1165 

aag aac ggt gtt gac tta ggg ccc ate tgt ggc ccc cct aat ggt ate 3611 
Lys Asn Gly Val Asp Leu Gly Pro lie Cys Gly Pro Pro Asn Gly lie 
1170 1175 1180 1185 

ate tgaggcagtg tcacccgctg ttccctcatt cccgctgacc tcactggccc 3664 
He 



actggcaaat ccaaccagca accagaaatg ttctagtgta gagtctgaga egggcaagtg 3 724 
gttgctccag gattactccc tcctccaaaa aaggaatcaa atccacgagt ggaaaagect 3784 
ttgtaaattt aattttatta cacataacat gtactatttt ttttaattga ctaattgccc 3844 
tgctgtttta ctggtgtata ggatacttgt acataggtaa ccaatgtaca tgggaggeca 3 904 
catattttgt tcactgttgt atctatattt cacatgtgga aactttcagg gtggttggtt 3 964 
taacaaaaaa aaaaagcttt aaaaaaaaaa gaaaaaaagg aaaaggtttt tagctcattt 4 024 
gcctggccgg caagttttgc aaatagctct tccccacctc ctcattttag taaaaaacaa 4084 
acaaaaacaa aaaaacctga gaagtttgaa ttgtagttaa atgaccccaa actggcattt 4144 
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aacactgttt 
ttgctaaagc 
agactatatt 
ttttgaggct 
aaaggtaaaa 
ttctataaat 
tttcttgttt 
gattgtacaa 
taaacacgtt 
tcacctttta 
gtaaattttt 
agaaaaaaat 
aatgttattc 
gattttgtga 
tcagagcccc 
ctgtattttg 
tgaatataga 
tgaacttttt 
ttatgcctgg 
tctttatttt 



ataaaaaata 
ttcagtttgt 
atgctgaaga 
gggcgggtgt 
tctgattatt 
atatagtgta 
tgatgtctaa 
ttgtacattt 
ttttggtaag 
tggtcgtagc 
ttgttttgaa 
agcttggttt 
aagattgagt 
cagtcaaaag 
tctcaccttg 
cattttgtct 
attgtaacac 
tgcaagcaca 
gcaactattt 
gaaaaataca 



tatatatata 
gacattaagt 
aggctgttcg 
gattgtttac 
tagcatgaga 
tacttggtgt 
tctgtatcta 
gtatacctgt 
aaaagagaat 
atatagtgtt 
ggaataaatg 
tatttgtcat 
tctcactagt 
gacgtgcaaa 
taaagtgtga 
acttgtaagt 
tacacggtgt 
cttgtaacca 
tttgtaactc 
gaactttgga 



tatatatata 
ttatgaaatt 

tgcctactgg 
aaaaaaatcc 
agactttgca 
taatgtaccc 
aatgtaaatg 
tagccagccc 
gtatattgta 
ttctttatac 
ctagtctcaa 
gtttttttaa 
agtctagcct 
atcgcccttc 
gaatgtaaca 
acatttccag 
tatgtgtata 
ttgtgtagat 
atctg 



taatgaaaaa 
ctaaaaaatg 
atgcgagcac 
atttttttct 
aactctgctt 
tatatacaaa 
tagtagtcga 
tggagaagtt 
tgtgcattca 
aattgtaatt 
agcctagtta 
gtatagcgag 
tcctaaaaaa 
tgcccgagct 
ccttttgtac 
tactgtcaat 
agccttgtgt 
attaacaaac 
tgtctctaaa 



ggtttcagag 
ccttttttgg 
ccagaacgtc 
attaacattg 
ttggtcttgc 
tttgtagtat 
acatactttt 
tgaatcaaca 
gtgtatattc 
tcaaccagaa 
atgtttaaaa 
attctttcta 
gtaatgtttt 
ttccttacaa 
agaagatgaa 
tttccttgtt 
atatttccaa 
ctgtgtatgc 
caatgtgtga 



4204 
4264 
4324 
4384 
4444 
4504 
4564 
4624 
4684 
4744 
4804 
4864 
4924 
4984 
5044 
5104 
5164 
5224 
5284 
5319 



<210> 8 
<211> 1186 
<212> PRT 

<213> Homo sapiens 



<400> 8 



Met 


Ser 


Val 


Ala 


Cys 


Val 


Leu 


Lys 


Arg 


Lys Ala 


Val 


Leu 


Trp 


Gin 


Asp 


1 








5 










10 








15 




Ser 


Phe 


Ser 


Pro 


His 


Leu 


Lys 


His 


His 


Pro Gin 


Glu 


Pro 


Ala 


Asn 


Pro 








20 










25 








30 






Asn 


Met 


Pro 


Val 


Val 


Leu 


Thr 


Ser 


Gly 


Thr Gly 


Ser 


Gin 


Ala 


Gin 


Pro 






35 










40 








45 








Gin 


Pro 


Ala 


Ala 


Asn 


Gin 


Ala 


Leu 


Ala 


Ala Gly Thr His 


Ser 


Ser 


Pro 




50 










55 








60 










Val 


Pro 


Gly 


Ser 


He 


Gly 


Val 


Ala 


Gly 


Arg Ser 


Gin 


Asp 


Asp 


Ala 


Met 


65 










70 








75 










80 


Val 


Asp 


Tyr 


Phe 


Phe 


Gin 


Arg 


Gin 


His 


Gly Glu Gin Leu Gly Gly Gly 










85 










90 








95 




Gly 


Ser 


Gly 


Gly 


Gly 


Gly 


Tyr 


Asn 


Asn 


Ser Lys 


His 


Arg 


Trp 


Pro 


Thr 








100 










105 








110 






Gly 


Asp 


Asn 


He 


His 


Ala 


Glu 


His 


Gin 


Val Arg 


Ser 


Met 


Asp 


Glu 


Leu 






115 










120 








125 








Asn 


His 


Asp 


Phe 


Gin 


Ala 


Leu 


Ala 


Leu 


Glu Gly Arg Ala 


Met 


Gly 


Glu 




130 










135 








140 










Gin 


Leu 


Leu 


Pro 


Gly 


Lys 


Lys 


Phe 


Trp 


Glu Thr Asp 


Glu 


Ser 


Ser 


Lys 


145 










150 








155 










160 


Asp 


Gly 


Pro 


Lys 


Gly 


He 


Phe 


Leu 


Gly 


Asp Gin 


Trp 


Arg 


Asp 


Ser 


Ala 










165 










170 








175 




Trp 


Gly 


Thr 


Ser 


Asp 


His 


Ser 


Val 


Ser 


Gin Pro 


He 


Met 


Val 


Gin Arg 








180 










185 








190 






Arg 


Pro 


Gly 


Gin 


Ser 


Phe 


His 


Val 


Asn 


Ser Glu 


Val 


Asn 


Ser 


Val 


Leu 






195 










200 








205 








Ser 


Pro 


Arg 


Ser 


Glu 


Ser 


Gly 


Gly 


Leu 


Gly Val 


Ser 


Met 


Val 


Glu 


Tyr 




210 










215 








220 










Val 


Leu 


Ser 


Ser 


Ser 


Pro 


Gly 


Asp 


Ser 


Cys Leu 


Arg 


Lys 


Gly 


Gly 


Phe 


225 










230 








235 










240 


Gly 


Pro 


Arg 


Asp 


Ala 


Asp 


Ser 


Asp 


Glu 


Asn Asp 


Lys 


Gly Glu Lys 


Lys 










245 










250 








255 





Asn 


Lys 


Gly 


Thr 


Phe 


Asp 


Gly 


Asp 








260 










Gly 


Asp 


Val 


Met 


Asp 


Lys 


Thr 


Asn 






275 










2 8 0 


Asp 


Ala 


Asp 


Val 


Lys 


Asp 


Phe 


Ser 




2 90 










2 95 




Ser 


Ala 


Asn 


Glu 


Val 


Asp 




Leu 


or 

J U 3 










3 x u 






Gly 


Leu 


Ala 


Gin 


Leu 


Thr 


OCX 


Thr 










IOC 
J *J J 








Phe 


Ser 


Asn 


Met 


Glu 


Ser 


Gin 


Ser 








3 fx \J 










Ua 1 


C\l v 


1'IC L- 


m n 


It 1. \J 


T iPn 
XJC u. 


VJXI1 


Jr lie 






? R R 

3 3 3 










"3 £ n 

3 o u 


Val 


Asp 


Ser 


Ala 


Ala 


Ala 


Thr 


Val 




3 / u 










^ 7 R 
3/3 




Gin 


Gin 


Leu 


Phe 


Gin 


Arg 


Pro 


Asn 


^ fl R 

O O 3 










ion 






Ala 


Ala 


Gin 


Gin 


Gin 


Gin 


Tvr 

xy x 


Ala 










a n r 








lie 


Gly 


Leu 


Ala 


Pro 


Ala 


Ala 


Phe 








4-9 0 










Ala 


Ala 


Pro 


Pro 


fJl V 


Thr 


Jr 


r I u 






A ^ R 










a a n 
ft ft u 


ri.X Ct 


1 ill. 


Leu 


ui y 


±r x. (J 




Va 1 
val 


Va 1 
Veil 




^DU 










A R R 




Prn 

IT X W 


irp 


ui y 


Va 1 
v dl 


iyr 


FLU 


7\1 3 


Qp r- 


A £ R 
*± O 3 










ft / U 






Ala 


Ala 


Ala 


Ala 


X IlX 




OCX 


JTiX Ct 










APR 
ft O 3 








OXli 


VjXll 


uiy 




Hi n 

OXIl 


Olll 


Va 1 
val 


Leu 








r n n 










LeU 


X IlX 




A on 




7\ on 
i-ltoll 


ulil 


rtl -n 

uXIl 






R 1 R 
jIj 












Ala 


Ala 


Ala 


Ala 


Val 


Asn 


Ser 


Ala 




r ^ n 

3 3 U 










R 7 R 




Ala 


Gly 


Met 


Pro 


Gly 


Tvr 

xy x. 


Pro 


Val 


R A R 
3 *± 3 










r r n 






Olll 


X IlX 


a~\ v 

oxy 


al a 


Leu 


Va 1 
V ctX 


Va 1 
v ctx 


ilDll 










R £ R 








Al a 

JrxJ. ct 


Ir X 


V Ctl 




TiPn 
-LlC u. 


Va 1 
V Ct J. 


ri± Ct 










Rft f> 
3 o v 










Ala 


Ala 


Gin 


Ala 


Ala 


Val 


Ala 


Ala 






R Q R 

3 _7 3 










D VJ U 


Ala 


Gly 


Gly 


Leu 


Ala 


m v 
y 


Thr 


Thr 




DlU 










^ T R 

olo 




Thr 




m n 

vJlIl 


X? X (3 


uXIl 


P~r*r> 


Olll 


Pro 


c; n c 
















Ala 


Ser 


Ser 


Ser 


Phe 


Tvr 
xy x 


Gly 


Asn 










£C A R 
OftO 








Ser 


Ser" 


Ser 


Leu 


Phe 


Ser 


Gin 


v 

\j_L y 








660 










Leu 


Gly 


Phe 


Gly 


Ser 


Ser 


Ser 


Ser 






675 










680 


Leu 


Gly 


Gly 


Phe 


Gly 


Thr 


Ala 


Val 




690 










695 




Ser 


Arg 


Arg 


Asp 


Ser 


Leu 


Thr 


Gly 


705 










710 






Ser 


Ser 


Ser 


Leu 


Thr 


Pro 


He 


Gly 
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Lys 


Leu 


Glv 


Asp 


Leu 


Lys 


Glu 


Glu 


2 65 










2 7 0 






Gly 


Leu 


Pro 


Val 


Gin 


Asn 


Gly 


lie 










9 R R 
o _> 








Arg 


Thr 


Pro 


Gly 


Asn 


Cys 


Gin 


Asn 








J u u 










Gly 


Pro 


Asn 


Gin 


Asn 


Gly 


Ser 


Glu 






j i j 










■son 

jZU 


Aon 




Al a 

-riX Ct 


xjy o 


Prn 
riu 


Va 1 
V ctx 


ni n 

Ol u. 


A an 




J J u 










J J o 




Va 1 

V Ct X 


ir X 


L6U 


A an 


Pm 
Jr X {J 


Mpf- 


Hi n 

O X Li 


nx to 


^ A R 










^ r n 








xyr 


Qpr 

OCX 


uiy 


X IlX 


Olu 


\7"a 1 
V ct X 


Drn 
riu 










O c 
ODD 








Gly 


Leu 


Phe 


Asp 


Tvr* 
xy x 


Asn 


Ser 


Gin 


















Ala 


Leu 


Ala 


Val 


Gin 


Gin 


Leu 


Thr 






^ QR 










Ann 
u u 


XlC Lt 


Al a 

ril ct 


Al a 

i-LX ct 


Al a 

riX ct 


nx o 


OX 11 


Pro 


nx & 




a i n 
ft x u 










AIR 
ft ID 




V al 


ir x \J 


A c;n 

i"itoll 




iyr 


Tip 
X xc 


Tl p 
X X c 


OCX 


A 9 R 










A T 0 
J u 






Tvr 


Thr 


Ala 


Gly 


Leu 


Ala 


Ala 


Ala 










A A R 
ft ft o 








Dm 
ir X LP 


-pqr -J o 

111 o 


rjl n 

v^Xll 


iyr 


iyr 


nil v 

uiy 


Va 1 
v ctx 


XI1X 








ft D U 










Leu 


Php 

ir lie 


ril n 
ulU 


m n 

OXll 


VTlll 


Ala 

Jril Ct 


Al a 

.ril Ct 


Al a 
ri-l ct 






ft / 3 










/on 

ft o U 


,rt.toll 


\jrlll 


ulu 


Tin "v~ 
X 11X 


X IlX 


Pro 


ulli 


Ala 
i-il ct 




a q n 
ft y u 










A Q R 
ft y D 




Arg 


Gly 


Gly 


Ala 


Ser 


Gin 


Arg 


Pro 


c; A c 
DUO 










jIU 






vjt x y 


ni n 

LjIII 


ulll 


X IlX 


Asp 


Pro 


Leu 


Val 










R 0 R 








Leu 


Ala 


Phe 


uiy 


OXll 


ox y 


.Lieu 


Ala 








RAO 










Leu 


Ala 


Pro 


Ala 


Ala 


Tvr" 
xy x 


Tvr 
xy x 


Asp 






R R R 










Rfi n 


Ala 
H.1 ct 


uiy 


Al a 

ill Ct 


"i y 


A on 


Ctrl 
uiy 


Leu 


uiy 




R 7 0 










R 7 R 




Ala 


rlU 


"Ua 1 

v CtX 


Tl 
lie 


T1p 
lie 


Q p y 
OCl 


Q P T" 

OCX 


OCl 


R fi R 
ODD 










R q n 

3 ,? U 






a 1 a 
ill ct 


A 1 a 

jHlX ct 


a 1 a 
j-\-L ct 


S er 


a 1 a 


Son 


uiy 


Zi 1 a 
HI d 










^ n r 








A an 

iT-Dil 


uiy 


P"T"0 

rl U 


php 

x 11C 


A T~rr 
x-iX y 


Prn 
riu 


Leu 


uiy 








bzU 










uin 






Pro 


Asn 


Asn 


Asn 


Leu 






^"3 R 
D j J 










c a n 
oft u 


i-ioll 


OCX 


Leu 


A cjri 
no 11 


ocx 




OCX 


nil n 

OXll 














ODD 




OCX 


Ala 

if-LX ct 


kjiii 


rlU 


Ala 

HI ct 


A en 


X IlX 


ocx 


665 










670 






Leu 


Gly 


Ala 


Thr 


Leu 


Gly 


Ser 


Ala 










685 








Ala 


Asn 


Ser 


Asn 


Thr 


Gly 


Ser 


Gly 








700 










Ser 


Ser 


Asp 


Leu 


Tyr 


Lys 


Arg 


Thr 






715 










720 


His 


Ser 


Phe 


Tyr 


Asn 


Gly 


Leu 


Ser 



25/42 





















7 ^ 0. 










70 c 




irHC 


OCX 


DC X 


OCX 


FL O 


oiy 


Jr X 


Va 1 
val 


CXI \T 


l\lc u 


lr X w 


XjC u. 


rl U 


OCX 


ai n 


ni v 

ox y 








n a n 










/ *± D 
















Pro 


Gly 


His 


Ser 


Gin 


Thr 


Pro 


Pro 


Pro 


Ser 


Leu 


Ser 


Ser 


His 


Gly 


Ser 






/ D D 










76 n 










7^^ 








Ser 


Ser 


Ser 


Leu 


As n 


Leu 


Gly 


Gly 


Leu 


Thr 


Asn 


Gly 


Ser 


Gly 


Arg 


Tv~r 
xy x 




77 0. 




















7 ft n 










lie 


OCX 


i-lX d 


Ala 


ir JLkJ 


\jJLy 


.H.X d 


vj_L U. 


M.± d 


Lys 


Tyr 


-H--L y 


OCX. 


i-!k._L d 


OCX 


OCX 


7 ft c: 










7QO 
/ y\J 










795 










ft n n 


Jr\A. d 


Q O T~ 

o cx 


C <=l "K* 
OCX 


Leu 


JTllC 




if LkJ 


C O "K" 
OCX 


OCX. 


Thr 


Leu 


±r I1C 


O CI. 


OCX 


Oar 
OCX 


i-LX y 




















810 










01 c 

O X 3 




Leu 


Axy 


iyr 


Lj±y 




O /-s -y- 
□ CI 


ASp 


Vdl 




Pro 


Ser 




ai y 


Cor 

OCX 


Ax y 


Leu 








oZ U 




















Q -3 A 






Leu 


p 1 n 
LilU 


Asp 


rile 


Arg 


Asn 


Asn 


Arg 


Tyr 


Pro 


Asn 


Leu 


bin 


Leu 


Arg 


blU 






o o c 










Q A A 

o4 U 










o4 D 








i ic 


al = 

Aid 


H 1 T7 

u-iy 




Tl <=> 
lie 


1*1 C U 


pi n 


"DV10 
irnc 


O a. -v 
DCI 


Gin Asp 


bill 


IT -i a 
HI S 


C*l \r 

oiy 


Car 
OCX 


Arg 




q c a 










n r tr 
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1145 








1150 




Lys 


Tyr 


Thr 


Tyr 


Gly 


Lys 


His 


He 


Leu 


Ala 


Lys 


Leu 


Glu 


Lys 


Tyr 


Tyr 






1155 








1160 








1165 
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1170 1175 1180 



He He 
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<210> 9 

<211> 2112 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (419) . . . (1942) 
<223> D13645 

<400> 9 

ggaagttaaa gggaaaaagc aattcacagg aaagagtaca aagacagcac aagaaaaaaa 60 
cagatttcat aaaaatagtg attctggttc ttcaaagaca tttccaacaa ggaaagttgc 120 
taaagaaggt ggacctaaag tcacatctag gaactttgag aaaagtatca caaaacttgg 180 
gaaaaagggt gtaaagcagt tcaagaataa gcagcaaggg gacaaatcac caaagaacaa 240 
attccagccg gcaaataaat tcaacaagaa gagaaaattc cagccagatg gtagaagcga 300 
tgaatcagca gccaagaagc ccaaatggga tgacttcaaa aagaagaaga aagaactgaa 360 





gcaaagcaga 


caactcagtg ataaaaccaa ctatgacatt 


gttgttcggg 


caaagcag 


418 


Q 


atg 


tgg 


gag 


att 


tta 


aga 


aga 


aaa 


gac 


tgt 


gac 


aaa 


gaa 


aaa 


aga 


qta 


466 




aag 


tta 


atg 


agt 


gat 


ttg 


cag 


aag 


ttg 


att 


caa 


ggg 


aaa 


att 


aaa 


act 


514 




Met 


Trp 


Glu 


lie 


Leu 


Arg 


Arg 


Lys 


Asp 


Cys 


Asp 


Lys 


Glu 


Lys 


Arg 


Val 






l 








5 










10 










15 






ill 


att 


gca 


ttt 


gca 


cac 


gat 


tea 


act 


cgt 


gtg 


ate 


cag 


tgt 


tac 


att 


cag 


562 


3 


Liys 


Leu 


Met 


Ser 


Asp 


Leu 


Gin 


Lys 


Leu 


He 


Gin 


Gly 


Lys 


He 


Lys 


Thr 




ii ii 








20 










25 










30 










tat 


ggt 


aat 


gaa 


gaa 


cag 


aga 


aaa 


cag 


get 


ttt 


gaa 


gaa 


ttg 


cga 


gat 


610 




He 


Ala 


Phe 


Ala 


His 


Asp 


Ser 


Thr 


Arg 


Val 


He 


Gin 


Cys 


Tyr 


He 


Gin 










35 










40 










45 












gat 


ttg 


gtt 


gag 


tta 


agt 


aaa 


gcc 


aaa 


tat 


teg 


aga 


aat 


att 


gtt 


aag 


658 




Tyr 


Gly 


Asn 


Glu 


Glu 


Gin 


Arg 


Lys 


Gin 


Ala 


Phe 


Glu 


Glu 


Leu 


Arg 


Asp 








50 










55 










60 










aaa 


ttt 


etc 


atg 


tat 


gga 


agt 


aaa 


cca 


cag 


att 


gca 


gag 


ata 


ate 


aga 


706 




Asp 


Leu 


Val 


Glu 


Leu 


Ser 


Lys 


Ala 


Lys 


Tyr 


Ser 


Arg 


Asn 


He 


Val 


Lys 






65 










70 










75 










80 






agt 
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aaa 


ggc 


cac 


gtg 


agg 


aag 


atg 


ctg 


egg 


cat 


gcg 
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tea 
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Lys 
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Leu 


Met 
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Lys 
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He 
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He 


He 
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85 










90 
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Val 


Arg 


Lys 


Met 


Leu 


Arg 


His 


Ala 


Glu 


Ala 


Ser 












100 










105 
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ctg 
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gaa 
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tat 


ggg 


aac 


aca 


ttt 


cag 


ctt 


tac 


aag 


850 




Ala 


He 


Val 
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Lys 
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He 
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Arg 
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Gly 
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Thr 


Phe 


Gin 


Leu 


Tyr 


Lys 








130 










135 










140 











aaa tta gaa ctt att atg gat gaa atg aaa cag att eta act cca atg 
Ser Ala Asp His Arg Thr Leu Asp Lys Val Leu Glu Val Gin Pro Glu 
145 150 155 160 



946 
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gcc caa aag gaa get gtg att aag cac tea ttg gtg cat aaa gta ttc 994 
Lys Leu Glu Leu lie Met Asp Glu Met Lys Gin lie Leu Thr Pro Met 
165 170 175 

ttg gac ttt ttt acc tat gca ccc ccc aaa etc aga tea gaa atg att 1042 
Ala Gin Lys Glu Ala Val lie Lys His Ser Leu Val His Lys Val Phe 
180 185 190 

gaa gcc ate cgc gaa gcg gtg gtc tac ctg gca cac aca cac gat ggc 10 90 
Leu Asp Phe Phe Thr Tyr Ala Pro Pro Lys Leu Arg Ser Glu Met lie 
195 200 205 

gcc aga gtg gcc atg cac tgc ctg tgg cat ggc acg ccc aag gac agg 113 8 
Glu Ala He Arg Glu Ala Val Val Tyr Leu Ala His Thr His Asp Gly 
210 215 220 

aaa gtg att gtg aaa aca atg aag act tat gtt gaa aag gtg get aat 118 6 
Ala Arg Val Ala Met His Cys Leu Trp His Gly Thr Pro Lys Asp Arg 
225 230 235 240 

ggc caa tac tec cat ttg gtt tta ctg gcg gca ttt gat tgt att gat 1234 
Lys Val He Val Lys Thr Met Lys Thr Tyr Val Glu Lys Val Ala Asn 
245 250 255 

gat act aag ctt gtg aag cag ata ate ata tea gaa att ate agt tea 12 82 
Gly Gin Tyr Ser His Leu Val Leu Leu Ala Ala Phe Asp Cys He Asp 
260 265 270 

ttg cct age ata gta aat gac aaa tat gga agg aag gtc eta ttg tac 13 3 0 
Asp Thr Lys Leu Val Lys Gin He He He Ser Glu He He Ser Ser 
275 280 285 

tta eta age ccc aga gat cct gca cat aca gta cga gaa ate att gaa 1378 
Leu Pro Ser He Val Asn Asp Lys Tyr Gly Arg Lys Val Leu Leu Tyr 
290 295 300 

gtt ctg caa aaa gga gat gga aat gca cac agt aag aaa gat aca gag 142 6 
Leu Leu Ser Pro Arg Asp Pro Ala His Thr Val Arg Glu He He Glu 
305 310 315 320 

gtc cgc aga egg gag etc eta gaa tec att tct cca get ttg tta age 1474 
Val Leu Gin Lys Gly Asp Gly Asn Ala His Ser Lys Lys Asp Thr Glu 
325 330 335 

tac ctg caa gaa cac gcc caa gaa gtg gtg eta gat aag tct gcg tgt 1522 
Val Arg Arg Arg Glu Leu Leu Glu Ser He Ser Pro Ala Leu Leu Ser 
340 345 350 

gtg ttg gtg tct gac att ctg gga tct gcc act gga gac gtt cag cct 1570 
Tyr Leu Gin Glu His Ala Gin Glu Val Val Leu Asp Lys Ser Ala Cys 
355 360 365 

acc atg aat gcc ate gcc age ttg gca gca aca gga ctg cat cct ggt 1618 
Val Leu Val Ser Asp He Leu Gly Ser Ala Thr Gly Asp Val Gin Pro 
370 375 380 

ggc aag gac gga gag ctt cac att gca gaa cat cct gca gga cat eta 1666 
Thr Met Asn Ala He Ala Ser Leu Ala Ala Thr Gly Leu His Pro Gly 
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385 390 395 400 

gtt ctg aag tgg tta ata gag caa gat aaa aag atg aaa gaa aat ggg 1714 
Gly Lys Asp Gly Glu Leu His lie Ala Glu His Pro Ala Gly His Leu 
405 410 415 

a 9 a 9 aa ggt tgt ttt gca aaa aca ctt gta gag cat gtt ggt atg aag 1762 
Val Leu Lys Trp Leu lie Glu Gin Asp Lys Lys Met Lys Glu Asn Gly 
420 425 430 

aac ctg aag tec tgg get agt gta aat cga ggt gec att att ctt tct 1810 
Arg Glu Gly Cys Phe Ala Lys Thr Leu Val Glu His Val Gly Met Lys 
435 440 445 

age etc etc cag agt tgt gac ctg gaa gtt gca aac aaa gtc aaa get 1858 
Asn Leu Lys Ser Trp Ala Ser Val Asn Arg Gly Ala lie lie Leu Ser 
450 455 460 

gca ctg aaa age ttg att cct aca ctg gaa aaa acc aaa age ace age 1906 
Ser Leu Leu Gin Ser Cys Asp Leu Glu Val Ala Asn Lys Val Lys Ala 
465 470 475 480 

aaa gga ata gaa att eta ctt gaa aaa ctg age aca taggtggaaa 1952 
Ala Leu Lys Ser Leu lie Pro Thr Leu Glu Lys Thr Lys Ser Thr Ser 
485 490 495 

gagttaagag caagatggaa tgattttttc tgttctctgt tctgtttccc aatgcagaaa 2 012 
Lys Gly lie Glu lie Leu Leu Glu Lys Leu Ser Thr 
500 505 

a g aa ggggta gggtccacca tactggtaat tggggtactc tgtatatgtg tttcttcttt 2 0 72 
gtatacgaat ctatttatat aaattgtttt tttaaatggt 2112 

<210> 10 
<211> 508 
<212> PRT 

<213> Homo sapiens 
<400> 10 

Met Trp Glu lie Leu Arg Arg Lys Asp Cys Asp Lys Glu Lys Arg Val 

15 10 15 

Lys Leu Met Ser Asp Leu Gin Lys Leu lie Gin Gly Lys lie Lys Thr 

20 25 30 

lie Ala Phe Ala His Asp Ser Thr Arg Val lie Gin Cys Tyr lie Gin 

35 40 45 

Tyr Gly Asn Glu Glu Gin Arg Lys Gin Ala Phe Glu Glu Leu Arg Asp 

50 55 60 

Asp Leu Val Glu Leu Ser Lys Ala Lys Tyr Ser Arg Asn lie Val Lys 

65 70 75 80 

Lys Phe Leu Met Tyr Gly Ser Lys Pro Gin lie Ala Glu lie lie Arg 

85 90 95 

Ser Phe Lys Gly His Val Arg Lys Met Leu Arg His Ala Glu Ala Ser 

100 105 110 

Ala lie Val Glu Tyr Ala Tyr Asn Asp Lys Ala lie Leu Glu Gin Arg 

115 120 125 

Asn Met Leu Thr Glu Glu Leu Tyr Gly Asn Thr Phe Gin Leu Tyr Lys 

130 135 140 

Ser Ala Asp His Arg Thr Leu Asp Lys Val Leu Glu Val Gin Pro Glu 
145 150 155 160 
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<210> 11 
<211> 2457 
<212> DNA 

<213> Saccharomyces cerevisiae 

<220> 
<221> CDS 

<222> (645) . . . (1655) 
<223> NCA3 

<400> 11 

ggatccctct gtgaggcega ttatgeagge 
agttgcctgc gagtttctct geccgaggaa 



ctagacccgc acgtgaccac ttcgagagca 60 
aaagaaatgg aggcaattta cttaatatgg 12 0 
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tatgagagga tcttttgacg gcaaatagat gcgccatctc cgagaaaaaa tctagacaat 180 
aacagcgaca attaacctaa agaggataga agatcgagca aaaaaatttt ttaatatggg 24 0 
gtcagtggcg atattatact ataggagtta aagagtaagt tgagtgtaag gtggtagaat 3 00 
tatgattgaa ctccgaaact aagcgccgat tatgggtggc aaagcggaca gcttttgata 360 
tataatcgat cgctctcgta gttgatatcc tctctcttgc ttatcttttc ctgtatatag 420 
tatatgtgta catacagata cgaatatacc tcagttagtt tgttttaaca ttaaatattc 480 
aacagttgcc agtagcaaaa agaatatatc cattcatttc gagctttttc gtctcattac 540 
tgatatccaa ctaacagtct cctcatagac ggtaccttac tttcctttaa tattaaaata 600 
ctagtatagt cgcacatact taactcgtct ctctctaaca cata atg aaa att tec 656 

Met Lys lie Ser 
1 



gca get tta ata ttg tct tec ctt tct tct gtc gca ttt tct gec cct 
Ala Ala Leu lie Leu Ser Ser Leu Ser Ser Val Ala Phe Ser Ala Pro 
5 10 15 20 



704 



gca cct get cca gcg gac agt cat cat gaa gat cat cac aaa gat gaa 
Ala Pro Ala Pro Ala Asp Ser His His Glu Asp His His Lys Asp Glu 
25 30 35 



752 



aaa cca gcg gtt gtc act gtc act caa tac ata gat tec aat gee get 
Lys Pro Ala Val Val Thr Val Thr Gin Tyr lie Asp Ser Asn Ala Ala 
40 45 50 



800 



act agt act gta gaa tct get get act acc act aca ttg tec tea tct 
Thr Ser Thr Val Glu Ser Ala Ala Thr Thr Thr Thr Leu Ser Ser Ser 
55 60 65 



848 



gag aag gat acc tct gaa cag aag cgt gat ggc gga ttc caa gat ggt 
Glu Lys Asp Thr Ser Glu Gin Lys Arg Asp Gly Gly Phe Gin Asp Gly 
70 75 80 



896 



act gtc aaa tgt teg gac ttc cct tct gta aac ggt ata gtt tec ttg 
Thr Val Lys Cys Ser Asp Phe Pro Ser Val Asn Gly lie Val Ser Leu 
85 90 95 100 



944 



gac tgg eta gga ttt ggt gga tgg gee tct gtc atg gac atg gat gec 
Asp Trp Leu Gly Phe Gly Gly Trp Ala Ser Val Met Asp Met Asp Ala 
105 110 115 



992 



aac act teg tec gaa tgt aag gat ggc tac tac tgt tct tat gca tgt 
Asn Thr Ser Ser Glu Cys Lys Asp Gly Tyr Tyr Cys Ser Tyr Ala Cys 
120 125 130 



1040 



gaa cct gga atg tea aag act caa tgg cct tct gac caa cca age gat 
Glu Pro Gly Met Ser Lys Thr Gin Trp Pro Ser Asp Gin Pro Ser Asp 
135 140 145 



1088 



ggt aaa tct gtt ggt ggt ctt tat tgt aaa aat ggt tac ttg tac cgt 
Gly Lys Ser Val Gly Gly Leu Tyr Cys Lys Asn Gly Tyr Leu Tyr Arg 
150 155 160 



1136 



acc aac act gat acc age gat tta tgt tct acg gat gaa aca tct get 
Thr Asn Thr Asp Thr Ser Asp Leu Cys Ser Thr Asp Glu Thr Ser Ala 
165 170 175 180 



1184 



aag gee att aac aaa aag tct gac tec att get eta tgt agg acg gat 
Lys Ala lie Asn Lys Lys Ser Asp Ser lie Ala Leu Cys Arg Thr Asp 
185 190 195 



1232 
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tac cca gga tct gaa aac atg gtg att ccc aca gtg gtt gat ggt gga 
Tyr Pro Gly Ser Glu Asn Met Val lie Pro Thr Val Val Asp Gly Gly 
200 205 210 



1280 



gat tea caa cca att tea gtc gtt gat gaa gac act tat tat caa tgg 
Asp Ser Gin Pro lie Ser Val Val Asp Glu Asp Thr Tyr Tyr Gin Trp 
215 220 225 



1328 



ca 9 99t aaa aa 9 a ct tct get cag tac tat att aac aac gec ggt gta 
Gin Gly Lys Lys Thr Ser Ala Gin Tyr Tyr lie Asn Asn Ala Gly Val 
230 235 240 



1376 



tct gca gaa gat ggg tgc att tgg ggt act tct ggt teg gat gtc ggc 
Ser Ala Glu Asp Gly Cys lie Trp Gly Thr Ser Gly Ser Asp Val Gly 
245 250 255 260 



1424 



aac tgg get cca eta gtg tta ggt get ggt tec act aat gga gaa aca 
Asn Trp Ala Pro Leu Val Leu Gly Ala Gly Ser Thr Asn Gly Glu Thr 
265 270 275 



1472 



tac ttg teg ttg att cca aac ccc aac agt aac caa get gee aac ttt 152 0 
Tyr Leu Ser Leu lie Pro Asn Pro Asn Ser Asn Gin Ala Ala Asn Phe 
280 285 290 



aac gtt aaa ata gtt gca tec gat ggc get aac gtt cag ggc age tgt 
Asn Val Lys He Val Ala Ser Asp Gly Ala Asn Val Gin Gly Ser Cys 
295 300 305 



1568 



gcg tat gaa gat ggc tct ttc acc gga gat ggt tec gat ggt tgc aca 
Ala Tyr Glu Asp Gly Ser Phe Thr Gly Asp Gly Ser Asp Gly Cys Thr 
310 315 320 



1616 



gtt tct gtt tta tct gga tct get gaa ttt gtt ttc tat taagtcactc 
Val Ser Val Leu Ser Gly Ser Ala Glu Phe Val Phe Tyr 
325 330 335 



1665 



ttcttttegg 
ttcttccgct 
ttcattttac 
cttttctctc 
ttttgttaac 
ttttgttact 
tttttggcta 
aaaccccata 
etaatgettt 
tagacatcaa 
gagtgtagca 
cgacaaccca 
ggggctaacg 
accactggat 



taaaagaatg 
ctctatttat 
ttcttaaaaa 
tcttcaaggt 
a aggtgtttg 
tectgegagt 
taaaaataac 
attccttctt 
gaatataatt 
tcaagagttt 
tagcccaatc 
cagtagtaac 
aaatcaatgc 
cc 



tcttgtattt 
tattatacat 
gtttcgttga 
gtactctgea 
tatacatata 
tgcaacagaa 
agtatcctag 
cacaccgaac 
tttttcttca 
catggtctcc 
aatcaaatct 
actcatgact 
aatgggcgtt 



tgataccctc 
tgggattccg 
tegctattat 
ttacggtttt 
tataaatata 
ctaacaagat 
tccttgtgtt 
aaaccgccta 
aaaatttcct 
ccgtatttgc 
tegataatge 
aaattttcat 
tctctataaa 



aattcccctt 
ttatattttt 
gctatggatt 
ctttagttcg 
tggaaatatt 
gecatgetgt 
eggctttaaa 
gtagtcgatt 
taagcgtgct 
cgctgcttct 
cactttttac 
cagtacttaa 
cgatgatatg 



attattcttt 
ctcctttcag 
caaagatttt 
tttatttttt 
atagtgttta 
tttttttcat 
atggaattgc 
ttcagagact 
atcgaatgag 
aatatttttg 
atatacacga 
tgtcatgtta 
cgtattgttc 



1725 
1785 
1845 
1905 
1965 
2025 
2085 
2145 
2205 
2265 
2325 
2385 
2445 
2457 



<210> 12 
<211> 337 
<212> PRT 

<213> Saccharomyces cerevisiae 



<400> 12 

Met Lys He Ser Ala Ala Leu He Leu Ser Ser Leu Ser Ser Val Ala 
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1 








5 








Phe 


Ser 


Ala 


Pro 


Ala 


Pro 


Ala 


Pro 








20 










His 


Lys 


Asp 


Glu 


Lys 


Pro 


Ala 


Val 






35 










40 


Ser 


Asn 


Ala 


Ala 


Thr 


Ser 


Thr 


Val 




50 










55 




Leu 


Ser 


Ser 


Ser 


Glu 


Lys 


Asp 


Thr 


65 










70 






Phe 


Gin 


Asp 


Gly Thr Val 


Lys 


Cys 










85 








lie 


Val 


Ser 


Leu Asp 


Trp 


Leu Gly 








100 










Asp 


Met 


Asp 


Ala 


Asn 


Thr 


Ser 


Ser 






115 










120 


Ser 


Tvr 


Ala 


Cys Glu Pro Gly Met 




j- .-> \j 










135 




Gin 


Pro 


Ser 


Asp 


Gly 


Lys 


Ser 


Val 












150 






Tvr 


Leu. 


Tvr 

y 


Arg 


Thr 


Asn 


Thr 


Asp 










165 








Glu 


Thr 


Ser 


Ala 


Lys 


Ala 


He 


Asn 








180 










Cys 


Arg 


Thr 


Asp 


Tyr 


Pro 


Gly 


Ser 






1 i? D 










200 


Val 


Asp 


Gly 


Gly Asp 


Ser 


Gin 


Pro 




£* X U 










215 






xy 2. 


Gin 


Trp 


Gin 


Gly 


Lys 


Lys 


225 










230 






Asn 


Ala 


Gly 


Val 


Ser Ala Glu Asp 










245 








Sear 


Asp 


Val 


Gly Asn 


Trp 


Ala 


Pro 








260 










Asn 


Glv 


Glu 


Thr 


Tyr Leu 


Ser 


Leu 






275 










280 


Ala 


Ala 


Asn 


Phe 


Asn 


Val 


Lys 


He 




290 










295 




Gin 


Gly 


Ser 


Cys 


Ala 


Tyr 


Glu 


Asp 


305 










310 






Asp 


Gly 


Cys 


Thr 


Val 


Ser 


Val 


Leu 










325 








Tyr 



















10 










1 




Ala Asp 


Ser 


His 


His 


Glu 




XI J. O 


25 
















Val 


Thr 


Val 


Thr 


Gin 


Tvr 

xy x. 


He 


Asp 


















Glu 


Ser 


Ala 


Ala 


Thr 


Thr 


Thr 


Thr 








0 w 










Ser 


Glu 


Gin 


Lys 


Arg - 


Asp 


Gly 


Gly 






7 r 










0 u 


Ser 


Asp 


Phe 


Pro 


Ser 


Val 


Asn 


G1 v 




90 














Phe 


Gly 


vJT-L _y 




r\±. a 


Opr 


V Cl J. 


M^f- 
I ¥ IC L- 


105 










Tin 
1 1 u 






Glu 


Cys 


Lys 


7\ en 
riiD JJ 


uiy 


iyr 


iyr 


Lys 










1Z O 








Ser Lys 


TVi r 




irp 


Pro 


Ser 


Asp 








±*± u 










Gly Gly 


Leu 


Tyr 


Cys 


Lys 


Asn 


Lily 






Ibb 










160 


Thr 


Ser 


rib JJ 


Leu 


uy s 


Q e> v~ 


Tin r 

inr 


Asp 




170 










175 




Lys 


Lys 


OCJ. 


XT 


DCX 


X _L C 


ri._L ci 


Leu 


185 










190 






Glu 


Asn 


riet. 


Val 


lie 


Pro 


Thr 


vai 










2 05 








He 


Ser 


Vdl 


v ax 


Asp 


CjlU 


Asp 


Thr 








1 1 n 
z z U 










Thr 


Ser 


2-i_L ci 




iyr 




lie 


Asn 
















O A A 

z4 0 


Gly Cys 


Tl p 


Tm 




Tin r 

LL1L 


OCI 


r* "1 tt 
uiy 




250 










*"> c c 
ZOO 




Leu 


Val 


J_teu 


uiy 


7\ 1 -3 
-H.J- cl 


uiy 


Ser 


Thr 


265 










OTA 

Z / U 






He 


Pro 


Asn 


Pro 


Asn 


Ser 


Asn 


Gin 










285 








Val 


Ala 


Ser 


Asp 


Gly 


Ala 


Asn 


Val 








300 










Gly Ser 


Phe 


Thr 


Gly 


Asp 


Gly 


Ser 






315 










320 


Ser 


Gly 


Ser 


Ala 


Glu 


Phe 


Val 


Phe 




330 










335 





<210> 13 
<211> 2150 
<212> DNA 

<213> Saccharomyces cerevisiae 

<220> 
<221> CDS 

<222> (563) . . . (1987) 
<223> SAG1 

<400> 13 

tgtttagtgc tacccaacta cttacattcc tttaaaaacc acaatattta agttaacctg 60 
agctttattt ttagtaagtt atttaccaca atttttctca tacaccttta caatcegtat 120 
tgccatgaat accaaggctt gctcagcttc tgcagcagtt caaccctttc caataccgcc 180 
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aatgcgtcct caaaacgtta gtttagtcgt gctcaaccgc tatttttggt tttatcttcg 240 
tttctttctc ctgaacgaca ttcgtcacga aaattgcggc ggaaaatttc ctgatgcgga 300 
cactttttcc cgatccggac atgccttttt ttggcgtttc gcgtcagtca atagaagttt 360 
cagatctaca ttaggaagaa ccagaaaata gccattaatg ctttcagcat agcacagcat 420 
agcagctgtg tatatcttaa ataagatgta gactggtttg catttggaaa ggttttgtgt 4 80 
aagaaaagca atacttgagg taaaacaaga gaaaaaaaaa cactttacta actaatatcc 540 
aatcctttat ttttttgcag aa atg aaa ttc tea act gec gtt act acg ttg 592 

Met Lys Phe Ser Thr Ala Val Thr Thr Leu 
15 10 



att agt tct ggt gec ate gtg tct get tta cca cac gtg gat gtt cac 
He Ser Ser Gly Ala He Val Ser Ala Leu Pro His Val Asp Val His 
15 20 25 



640 



caa gaa gat gee cac caa cat aag agg gec gtt gcg tac aaa tac gtt 
Gin Glu Asp Ala His Gin His Lys Arg Ala Val Ala Tyr Lys Tyr Val 
30 35 40 



688 



tac gaa act gtt gtt gtc gat tct gat ggc cac act gta act cct get 73 6 
Tyr Glu Thr Val Val Val Asp Ser Asp Gly His Thr Val Thr Pro Ala 
45 50 55 

get tea gaa gtc get act get get acc tct get ate att aca aca tct 784 
Ala Ser Glu Val Ala Thr Ala Ala Thr Ser Ala He He Thr Thr Ser 
60 65 70 

gtg ttg get cca acc tec tec gca gec get ggg ata gee get tec att 832 
Val Leu Ala Pro Thr Ser Ser Ala Ala Ala Gly He Ala Ala Ser He 
75 80 85 90 

get gtt tea tct get gec tta gec aag aat gag aaa ate tct gat gee 880 
Ala Val Ser Ser Ala Ala Leu Ala Lys Asn Glu Lys He Ser Asp Ala 
95 100 105 

get gca tct gee act gee tea aca tct caa ggg gca tec tec tec tec 928 
Ala Ala Ser Ala Thr Ala Ser Thr Ser Gin Gly Ala Ser Ser Ser Ser 
110 115 120 

tec tec tec teg gca act tct acc eta gaa age age tct gtt tct tea 976 
Ser Ser Ser Ser Ala Thr Ser Thr Leu Glu Ser Ser Ser Val Ser Ser 
125 130 135 

tct agt gaa gaa get get cca aca tct act gtc gtg tea act tct tec 1024 
Ser Ser Glu Glu Ala Ala Pro Thr Ser Thr Val Val Ser Thr Ser Ser 
140 145 150 



gca acc caa tct agt get tct tct gec act aaa tct agt act tct tec 
Ala Thr Gin Ser Ser Ala Ser Ser Ala Thr Lys Ser Ser Thr Ser Ser 
155 160 165 170 



1072 



act tea cca tct act tct act tct act tec act tct tct act tec tct 1120 

Thr Ser Pro Ser Thr Ser Thr Ser Thr Ser Thr Ser Ser Thr Ser Ser 

175 180 185 

tec tct tec tec tec tec tec tct tct tct tct tct tct ggc agt ggt 1168 

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Gly Ser Gly 

190 195 200 



agt ate tac ggt gat ttg gee gac ttt tea ggc cca agt gag aaa ttc 



1216 
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Ser lie Tyr Gly Asp Leu Ala Asp Phe Ser Gly Pro Ser Glu Lys Phe 
205 210 215 

caa gac ggc act att cca tgt gac aaa ttc cca tct ggt caa ggt gtc 1264 
Gin Asp Gly Thr lie Pro Cys Asp Lys Phe Pro Ser Gly Gin Gly Val 
220 225 230 

att tct att gac tgg att ggc gag ggt gga tgg tec ggt gtg gaa aac 1312 
lie Ser lie Asp Trp lie Gly Glu Gly Gly Trp Ser Gly Val Glu Asn 
235 240 245 250 

acc gac act tec act ggc ggt tea tgc aag gag ggg tec tac tgt tec 13 60 
Thr Asp Thr Ser Thr Gly Gly Ser Cys Lys Glu Gly Ser Tyr Cys Ser 
255 260 265 

tac tec tgc caa cca ggt atg tct aag acc caa tgg cca tec gat caa 1408 
Tyr Ser Cys Gin Pro Gly Met Ser Lys Thr Gin Trp Pro Ser Asp Gin 
270 275 280 

cca tct gac ggt aga tct gtc ggg ggt ttg ttg tgt aaa aat ggt tat 145 6 
Pro Ser Asp Gly Arg Ser Val Gly Gly Leu Leu Cys Lys Asn Gly Tyr 
285 290 295 

ttg tac cgt tct aac act gac gcg gat tac tta tgt gaa tgg ggt gtc 1504 
Leu Tyr Arg Ser Asn Thr Asp Ala Asp Tyr Leu Cys Glu Trp Gly Val 
300 305 310 

gag get gee tat gtt gtt tct aaa eta age aag ggt gtc gee att tgc 1552 
Glu Ala Ala Tyr Val Val Ser Lys Leu Ser Lys Gly Val Ala lie Cys 
315 320 325 330 

aga acc gac tac ccg ggc act gaa aac atg gtt ate cca acc tat gtt 1600 
Arg Thr Asp Tyr Pro Gly Thr Glu Asn Met Val lie Pro Thr Tyr Val 
335 340 345 

gaa ggg ggt age tct ttg cca ttg acc gtt gtt gac caa gat act tac 164 8 
Glu Gly Gly Ser Ser Leu Pro Leu Thr Val Val Asp Gin Asp Thr Tyr 
350 355 360 

ttt act tgg gaa ggc aaa aag aca tct get caa tac tac gtt aat aac 1696 
Phe Thr Trp Glu Gly Lys Lys Thr Ser Ala Gin Tyr Tyr Val Asn Asn 
365 370 375 

gee ggc gtc tea gtt gaa gat ggg tgt ate tgg ggt act tct gga tct 1744 
Ala Gly Val Ser Val Glu Asp Gly Cys lie Trp Gly Thr Ser Gly Ser 
380 385 390 

ggt att ggt aac tgg gca cca tta aac ttt ggt get ggc tec act ggt 17 92 
Gly lie Gly Asn Trp Ala Pro Leu Asn Phe Gly Ala Gly Ser Thr Gly 
395 400 405 410 

gga gtg aca tac tta tea ttg att cct aac cca aac aac age gac gca 1840 
Gly Val Thr Tyr Leu Ser Leu lie Pro Asn Pro Asn Asn Ser Asp Ala 
415 420 425 

ttg aac tac aac gtc aag ata gtt get get gat gat tea tec aat gtc 1888 
Leu Asn Tyr Asn Val Lys lie Val Ala Ala Asp Asp Ser Ser Asn Val 
430 435 440 
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ate ggt gaa tgt gtt tac gaa aat ggt gag ttc tct ggc ggt get gac 193 6 
He Gly Glu Cys Val Tyr Glu Asn Gly Glu Phe Ser Gly Gly Ala Asp 
445 450 455 

999 tgt acc gtc tct gtt act tec ggt aaa get cat ttc gtc tta tac 1984 
Gly Cys Thr Val Ser Val Thr Ser Gly Lys Ala His Phe Val Leu Tyr 
460 465 470 

aat taagctacgt gactactact tttccttttt tttttctttt ttcgaacaca 2037 

Asn 

475 

tctcaccccc tatacctcac acaatcacta tggtcccctt ttctttttac cgatatttat 2097 
actgtccacc tttttctttt cgttaatggc ctcaatgttt ctgtaccatt ate 2150 

<210> 14 
<211> 475 
<212> PRT 

<213> Saccharomyces cerevisiae 



<400> 14 



JYiet 


T T T/~l 

Lys 


Phe 


Ser 


Thr 


Ala 


Val 


Thr 


Thr 


Leu 


He 


Ser 


Ser 


Gly Ala 


He 










b 










10 










15 




Val 


Ser 


Ala 


Leu 


Pro 


His 


Val 


Asp 


Val 


His 


Gin 


Glu 


Asp 


Ala 


His 


Gin 








2 0 










25 










30 






His 


Lys 


Arg 


Ala 


Val 


Ala 


Tyr 


Lys 


Tyr Val 


Tyr 


Glu 


Thr 


Val 


Val 


Val 






O 5 










40 










45 








Asp 


Ser 


Asp 


Gly 


His 


Thr 


Val 


Thr 


Pro 


Ala 


Ala 


Ser 


Glu 


Val 


Ala 


Thr 














55 










H A 

6 0 










Ala 


Ala 


Thr 


Ser 


Ala 


He 


He 


Thr 


Thr 


Ser 


Val 


Leu 


Ala 


Pro 


Thr 


Ser 


65 










70 










75 










80 


Ser 


Ala 


Ala 


Ala 


Gly 


He 


Ala 


Ala 


Ser 


He 


Ala 


Val 


Ser 


Ser 


Ala 


Ala 










85 










90 










95 




Leu 


Ala 


Lys 


Asn 


Glu 


Lys 


He 


Ser 


Asp 


Ala 


Ala 


Ala 


Ser 


Ala 


Thr 


Ala 








100 










105 










110 






Ser 


Thr 


Ser 


Gin 


Gly 


Ala 


Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Ala 


Thr 






115 










120 










125 








Ser 


Thr 


Leu 


Glu 


Ser 


Ser 


Ser 


Val 


Ser 


Ser 


Ser 


Ser 


Glu 


Glu 


Ala 


Ala 




130 










135 










140 










Pro 


Thr 


Ser 


Thr 


Val 


Val 


Ser 


Thr 


Ser 


Ser 


Ala 


Thr 


Gin 


Ser 


Ser 


Ala 


145 










150 










155 










160 


Ser 


Ser 


Ala 


Thr 


Lys 


Ser 


Ser 


Thr 


Ser 


Ser 


Thr 


Ser 


Pro 


Ser 


Thr 


Ser 










165 










170 










175 




Thr 


Ser 


Thr 


Ser 


Thr 


Ser 


Ser 


Thr 


Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Ser 








180 










185 










190 






Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Gly 


Ser 


Gly 


Ser 


He 


Tyr 


Gly Asp 


Leu 






195 










200 










205 








Ala 


Asp 


Phe 


Ser 


Gly 


Pro 


Ser 


Glu 


Lys 


Phe 


Gin 


Asp 


Gly Thr 


He 


Pro 




210 










215 










220 










Cys 


Asp 


Lys 


Phe 


Pro 


Ser 


Gly Gin 


Gly Val 


He 


Ser 


He 


Asp 


Trp 


He 


225 










230 










235 










240 


Gly 


Glu 


Gly 


Gly 


Trp 


Ser 


Gly Val 


Glu 


Asn 


Thr 


Asp 


Thr 


Ser 


Thr 


Gly 










245 










250 










255 




Gly 


Ser 


Cys 


Lys 


Glu 


Gly 


Ser 


Tyr 


Cys 


Ser 


Tyr 


Ser 


Cys 


Gin 


Pro 


Gly 








260 










265 










270 






Met 


Ser 


Lys 


Thr 


Gin 


Trp 


Pro 


Ser 


Asp 


Gin 


Pro 


Ser 


Asp 


Gly Arg 


Ser 






275 










280 










285 








Val 


Gly 


Gly 


Leu 


Leu 


Cys 


Lys 


Asn 


Gly Tyr 


Leu 


Tyr 


Arg 


Ser 


Asn 


Thr 



290 295 300 
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Asp 


Ala 


Asp 


Tvr 


Leu 


Cys 


Glu 


TrD 


Gly Val 


Glu 


Ala 


Ala 


Tvr 

Ly j. 


Val 


Val 


305 










310 










315 










-ion 
J z u 


Ser 


Lys 


Leu 


Ser 


Lys 


Gly 


Val 


Ala 


lie 




Arg 


Thr 


Asp 


Tvr 


Pro 


Glv 










325 










330 










335 




Thr 


Glu 


Asn 


Met 


Val 


He 


Pro 


Thr 


Tyr 


Val 


Glu 


Glv 


Gly 


Ser 


Ser 


Leu 








340 










345 










^ R 0 

J J V 






Pro 


Leu 


Thr 


Val 


Val 


Asp 


Gin 


Asp 


Thr 


Tyr 


Phe 


Thr 


LLp 


n.1 ii 

\J-L Li. 




¥ 






355 










^ £ n 

J o u 










o £ e: 








Lvs 


Thr 


Ser 


Ala 


Gin 


Tyr 


Tvr 


Val 


Asn 


Asn 


Ala 


Gly 


Val 


Ser 


Val 


Glu 




370 










^ 7 R 




















Asp 


Glv 


Cys 


He 


Trp 


Gly 


Thr 


Ser 


Gly 


Ser 


Gly 


He 


Q]_y 


Asn 


irp 


Ala 


^ ff ^ 










390 










395 










4UU 


Pro 


Leu 


Asn 


Phe 


Gly Ala 


Gly 


Ser 


Thr Gly Gly 


val 


Tin y 


lyr 


Leu 


OCX 










405 










410 














Leu 


He 


Pro 


Asn 


Pro 


Asn 


Asn 


Ser 


Asp 


Ala 


Leu 


Asn 


Tyr 


Asn 


Val 


Lys 








420 










425 










430 






He 


Val 


Ala 


Ala 


Asp Asp 


Ser 


Ser 


Asn 


Val 


He 


Gly 


Glu 


Cys 


Val 


Tyr 






435 










440 










445 








Glu 


Asn 


Gly 


Glu 


Phe 


Ser 


Gly 


Gly 


Ala 


Asp 


Gly 


Cys 


Thr 


Val 


Ser 


Val 




450 










455 










460 










Thr 


Ser 


Gly 


Lys 


Ala 


His 


Phe 


Val 


Leu 


Tyr Asn 












465 










470 










475 













<210> 15 
<211> 145 
<212> PRT 

<213> Saccharomyces cerevisiae 
<220> 

<221> VARIANT 

<222> (1) . . . (145) 

<223> Xaa = Any Amino Acid 

<400> 15 



Thr 


Asp 


Tyr 


Pro 


Gly Xaa 


Glu 


Asn 


Met 


Val Xaa 


Pro 


Thr 


Xaa 


Val 


Xaa 


1 








5 










10 








15 




Xaa 


Gly 


Xaa 


Ser 


Xaa 


Pro 


Xaa 


Xaa 


Val 


Xaa Xaa 


Xaa 


Asp 


Xaa 


Tyr Xaa 








20 










25 








30 






Xaa 


Trp 


Xaa 


Gly 


Lys 


Lys 


Thr 


Ser 


Ala 


Gin Tyr 


Tyr 


Xaa 


Asn 


Asn 


Xaa 






35 










40 








45 








Gly 


Val 


Ser 


Xaa 


Glu 


Asp 


Gly 


Cys 


He 


Trp Gly 


Thr 


Xaa 


Gly 


Ser 


Xaa 




50 










55 








60 










Xaa 


Gly 


Asn 


Trp 


Ala 


Pro 


Xaa 


Xaa 


Xaa 


Gly Ala 


Xaa 


Xaa 


Thr 


Xaa 


Gly 


65 










70 








75 










80 


Xaa 


Thr 


Tyr 


Leu 


Ser 


Xaa 


He 


Pro 


Asn 


Pro Asn 


Xaa 


Xaa 


Xaa 


Ala 


Xaa 










85 










90 








95 




Asn 


Xaa 


Asn 


Xaa 


Lys 


He 


Val 


Ala 


Xaa 


Asp Xaa 


Xaa 


Xaa 


Xaa 


Val 


Xaa 








100 










105 








110 






Gly 


Xaa 


Cys 


Xaa 


Tyr 


Glu 


Xaa 


Gly 


Xaa 


Xaa Xaa 


Gly 


Xaa 


Gly 


Xaa 


Asp 






115 










120 








125 








Gly 


Cys 


Thr 


Val 


Ser 


Val 


Xaa 


Ser 


Gly Xaa Ala 


Xaa 


Phe 


Val 


Xaa 


Tyr 




130 










135 








140 









Xaa 
145 



<210> 16 
<211> 60 
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<212> PRT 

<213> Saccharomyces cerevisiae 

<400> 16 

Ser Leu lie Pro Asn Pro Asn Asn Gly Asn Ala Leu Asn Phe Asn Val 

15 10 15 

Lys lie Val Ala Ala Asp Asp Ser Ser Thr Val Asn Gly Glu Cys lie 

20 25 30 

Tyr Glu Asn Gly Ser Phe Ser Ser Gly Gly Ser Asp Gly Cys Thr Val 

35 40 45 

Ser Val Thr Ala Gly Lys Ala Lys Phe Val Leu Tyr 
50 55 60 



<210> 17 
<211> 16 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 17 

Leu Ala Thr Asp Gin Phe Gly Cys Arg Phe Leu Gin Lys Lys Leu Glu 
15 10 15 



<210> 18 
<211> 16 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 18 

Leu lie Leu Asp Pro Phe Gly Asn Tyr Leu Val Asp Lys lie Cys Asp 
15 10 15 



<210> 19 
<211> 16 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 19 

lie Ser lie Asn Gin Tyr Gly Thr Arg Ser Leu Gin Lys lie lie Asp 
15 10 15 



<210> 20 
<211> 15 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 20 

Leu lie Asn Asp lie Asn Gly His Val lie Gin Lys Cys lie Phe 
15 10 15 



<210> 21 
<211> 16 
<212> PRT 

<213> Saccharomyces cerevisiae 
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<400> 21 

lie Ser Thr His Lys His Gly Cys Cys Val Leu Gin Lys lie Leu Ser 
15 10 15 



<210> 22 

<211> 16 
<212> PRT 

<213> Saccharomyces cerevisiae 



<400> 22 

Leu He Asn Asp Gin Phe Gly Asn Tyr He He Gin Phe He Leu Asp 
15 10 15 



<210> 23 
<211> 16 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 23 

Leu Ser Cys Leu Lys Phe Ser Ser Asn Val Val Glu Lys Phe He Lys 
15 10 15 



<210> 24 

<211> 16 

<212> PRT 

<213> Saccharomyces cerevisiae 



<400> 24 

Leu He Arg Asp Asn Phe Gly Asn Tyr Ala Leu Gin Thr Leu Leu Asp 
15 10 15 



<210> 25 

<211> 16 

<212> PRT 

<213> Saccharomyces cerevisiae 



<400> 25 

Leu Cys Lys Asp Gin His Gly Cys Arg Phe Leu Gin Lys Gin Leu Asp 
15 10 15 



<210> 26 
<211> 16 
<212> PRT 

<213> Saccharomyces cerevisiae 



<400> 26 

Leu Met Thr Asp Ser Phe Gly Asn Tyr Leu He Gin Lys Leu Leu Glu 
15 10 15 



<210> 27 

<211> 16 

<212> PRT 

<213> Saccharomyces cerevisiae 
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<400> 27 

He Ser Leu Asn Pro His Gly Thr Arg Ala Leu Gin Lys Leu He Glu 
15 10 15 



<210> 28 
<211> 16 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 28 

Leu Ser Lys Asp Leu Asn Gly Asn His Val He Gin Lys Cys Leu Gin 
15 10 15 

<210> 29 
<211> 16 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 29 

He Ala Thr His Arg His Gly Cys Cys Val Leu Gin Arg Cys Leu Asp 
15 10 15 



<210> 30 
<211> 16 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 30 

Leu Thr Leu Asp Pro Phe Gly Asn Tyr Val Val Gin Tyr He He Thr 
15 10 15 



<210> 31 
<211> 16 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 31 

Leu Ser He His Lys Phe Gly Ser Asn Val He Glu Lys He He Lys 
15 10 15 



<210> 32 
<211> 16 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 32 

Leu Leu Asn Asp Ser Tyr Gly Asn Tyr Val Leu Gin Thr Ala Leu Asp 
15 10 15 

<210> 33 

<211> 16 

<212> PRT 

<213> Drosophila 
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<400> 33 

Phe Ser Gin Asp Gin His Gly Ser Arg Phe lie Gin Gin Lys Leu Glu 
15 10 15 



<210> 34 

<211> 16 

<212> PRT 

<213> Drosophila 



<400> 34 

Leu Met Thr Asp Val Phe Gly Asn Tyr Val lie Gin Lys Phe Phe Glu 
15 10 15 



<210> 35 

<211> 16 

<212> PRT 

<213> Drosophila 



<400> 35 

Leu Ala Leu Gin Met Tyr Gly Leu Arg Val lie Gin Lys Ala Leu Glu 
15 10 15 



<210> 36 

<211> 16 

<212> PRT 

<213> Drosophila 



<400> 36 

Cys Val Lys Asp Gin Asn Gly Asn His Val Val Gin Lys Cys lie Glu 
15 10 15 



<210> 37 

<211> 16 

<212> PRT 

<213> Drosophila 

<400> 37 

Leu Ser Thr His Pro Tyr Gly Cys Arg Val lie Gin Arg lie Leu Glu 
15 10 15 



<210> 38 

<211> 16 

<212> PRT 

<213> Drosophila 



<400> 38 

Leu lie Gin Asp Gin Tyr Gly Asn Tyr Val lie Gin His Val Leu Glu 
15 10 15 



<210> 39 

<211> 16 

<212> PRT 

<213> Drosophila 
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<400> 39 

Leu Ser Gin His Lys Phe Ala Ser Asn Val Val Glu Lys Cys Val Thr 
15 10 15 



<210> 40 

<211> 16 

<212> PRT 

<213> Drosophila 



<400> 40 

Met Met Lys Asp Gin Tyr Ala Asn Tyr Val Val Gin Lys Met lie Asp 
15 10 15 



<210> 41 

<211> 16 

<212> PRT 

<213> Homo sapiens 



<400> 41 

Phe Ser Gin Asp Gin His Gly Ser Arg Phe lie Gin Leu Lys Leu Glu 
15 10 15 



<210> 42 

<211> 16 

<212> PRT 

<213> Homo sapiens 



<400> 42 

Leu Met Arg Asp Val Phe Gly Asn Tyr Val lie Gin Lys Phe Phe Glu 
15 10 15 



<210> 43 
<211> 16 
<212> PRT 

<213> Homo sapiens 



<400> 43 

Leu Ala Leu Gin Met Tyr Gly Leu Arg Val lie Gin Lys Ala Leu Glu 
15 10 15 



<210> 44 

<211> 16 

<212> PRT 

<213> Homo sapiens 



<400> 44 

Cys Val Lys Asp Gin Asn Gly Asn His Val Val Gin Lys Cys lie Glu 
15 10 15 



<210> 45 
<211> 16 
<212> PRT 

<213> Homo sapiens 
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<400> 45 

Leu Ser Thr His Pro Tyr Gly Cys Arg Val lie Gin Arg lie Leu Glu 
15 10 15 



<210> 46 
<211> 16 
<212> PRT 

<213> Homo sapiens 
<400> 46 

Leu Val Gin Asp Gin Tyr Gly Asn Tyr Val He Gin His Val Leu Glu 
15 10 15 



<210> 47 

<211> 16 

<212> PRT 

<213> Homo sapiens 



<400> 47 

Val Leu Ser Gin His Phe Ala Ser Asn Val Val Glu Lys Cys Val Thr 
15 10 15 



<210> 48 

<211> 16 

<212> PRT 

<213> Homo sapiens 



<400> 48 

Met Met Lys Asp Gin Tyr Ala Asn Tyr Val Val Gin Lys Met He Asp 
15 10 15 



